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Salesman 


NE of my friends received a camera 

recently as a birthday gift. Full 
of interest and anticipation, he took it 
to a store in the neighborhood of his 
home to be charged with films. 


But the individual in charge had seen 
neophyte Kodakers before. My friend’s 
obvious receptivity elicited nothing 
more sympathetic or reponsive than 
the pushing of the desired rolls across 
the show case and a curt announcement 
of their price. 


The customer had passed larger and 
better-equipped supply houses on his 
way home and had brought his new 
hope to this neighborhood shop in the 
expectation of neighborly interested 
service. 


He mentioned that he had never used 
a camera and would appreciate being 
shown how to load and shoot it, only 


to be told coldly that he would find the 


directions inside. 


A little sociability and interest, 


merit. 


demonstration and advice, would have 
won that shop a loyal patron. As it is, 
he will never go back. 


A man will go blocks out of his way 
to buy a handful of ‘cigars because he 
knows the salesman pleasantly, and will 
stick to a hotel for years because the 
clerks call him by name. 


More contracts have been closed 
through the pleasing personality of the 
seller than upon the merits of the goods, 
and many a vote has been won by 
kissing a kid. 


Even the written or printed word 
may be friendly and fetching, and a 
letter or advertisement that shows a 
familiar and intelligent interest in the 
problems of a possible user will excite 
more favorable impressions and attract 
more effective notice than one that 
simply clamors for 
attention to procla- OZ 
mations of superior 
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POWER Stands for... 


. Making Power When It Should Be Made 

. Buying Power When It Should Be Bought 

. Cheaper Power Through Modern Equipment 
Easier Financing of Equipment Purchases 

. Better Use of Byproduct Heat and Power 

. Operating Methods That Save Money 

. Less Waste in Transmission and Application 


Hotter Steam 
and Colder Helium 


HEN it comes to temperatures one can pretty 

much take his choice today. In Power last week 
J. W. Parker told of experiments being made with one- 
thousand-degree steam at a Detroit Edison plant. That 
means red-hot pipes, literally. 

And now comes a newspaper report to the effect that 
Prof. W. H. Keesom, physicist at Leyden, Holland, has 
maintained a temperature of 0.82 degree absolute 
(Fahrenheit degrees) throughout a space of 12.2 cubic 
inches. This is large enough for important experimental 
work. 

Looking at it one way, —459.6 deg. F. (absolute 
zero) doesn’t seem much colder than 458.6 or 457.6. 
From another point of view one might argue that 0.82 
degree absolute is just twice as cold as 1.64 degrees. 
This vicw is more nearly in accord with the difficulty 
and importance of getting a little closer to absolute zero. 
Obviously, the absolute zero of temperature, like abso- 
lute vacuum, can never be reached, although each genera- 
tion of scientists may come closer to it. 

Superficially, the Detroit Edison experiment may be 
classified as “practical” and that at Leyden as “imprac- 
tical,” but such distinctions are not justified in the light 
of scientific history. One may not be able to predict 
just what practical benetits may come from these low- 
temperature experiments, but he can be sure that such 
work will be worth while, as were Faraday’s experiments 
with electricity, Curie’s with radium and Langmuir’s with 
atomic hydrogen. 


Loeffler Boiler Versus Benson 


OMEWHAT belated, but nevertheless acceptable, is 

the response in this issue to an editorial note inviting 
discussion of Professor Loeffler’s article on ‘Steam 
Generation at High Pressures and Temperatures.” This 
was published in two sections in the March 19 and 26 
numbers of Power, and the reader may recall that they 
constituted a comprehensive argument for the superiority 
of the “steam-pumping” principles for high-pressure 
steam generation. 

Professor Loeftiler was allowed to say what he had to 
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say, and in his own way, because his comments were 
interesting and thought provoking. It was hoped that 
users and manufacturers interested in other types of 
high-pressure boilers would come forward with the other 
side of the argument. Is it true that the ‘‘steam-pump- 
ing” type of boiler is superior for high-pressure steam 
generation? If so, that fact is of great importance in 
this era of rising pressures. If not, will the Benson 
boiler or some other of the more radical types, leap to 
the front? Or will the standard cross-drum and 
inclined-tube multiple-drum types strengthened for high- 
pressure operation, continue to hold the lead in American 
high-pressure practice. 

The matter is one of broad interest. The “comeback” 
in this issue is from a representative of the Siemens 
Schuckertwerke, Berlin, who have carried on the de- 
velopment of the “critical pressure” steam generator 
invented by Mark Benson. This reply is as obviously 
an argument for the principles employed in the Benson 
boiler as was Doctor Loeffler’s for his. One need not 
agree with every statement made (regarding pumping 
energy, for example) to find it well worth the reading. 

It is to be hoped that some engineer thoroughly 
familiar with the types of boilers now used in American 
high-pressure practice, will present the picture from 
still another angle, and thus fill certain notable gaps in 
the arguments thus far presented. 


The Operating Engineer and 
Opportunities for Saving 


ECENTLY, in a visit to a dye works, a thousand- 
horsepower Corliss engine was found operating 

condensing, while the dyehouse was consuming enormous 
quantities of live steam. To a query as to why the engine, 
which was underloaded, was not run non-condensing and 
the exhaust used for the dye processes, the engineer ex- 
plained that as the slightest trace of lubricating oil would 
ruin the dyes, the exhaust could not be used. | 

This answer seemed logical, but why was the engineer 
willing to permit the matter to rest with this discovery ? 
An evaporator or heat exchanger, placed either between 
the two engine cylinders or in the low-pressure exhaust 
line would have given either hot water or steam, which- 
ever was desired. This would eliminate all contamination 
risk and at once save about four tons of coal daily. A 
saving of six thousand dollars yearly is not to be passed 
by with upturned nose. It represents a generous dividend 
on a hundred thousand dollars of capital. 

This citation is of but one of many similar conditions 
that any inquisitive person may encounter in a day’s time. 

The average factory does not have a consulting or 
supervisory engineer. It depends upon the operating 
engineer for suggestions as to methods of reducing 
power costs, just as it expects the manager of the finish- 
ing department to study cost-reduction methods.. Un- 
fortunately, the engineer too often is content to maintain 
the status quo. 
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Have the Basic Economic Conditions 


of American Life Changed? 


URING the administration of the late President 

Harding he called a conference on unemployment, 
which is still functioning, although the immediate 
emergency of 1921-22 has passed. This conference is 
devoting considerable effort to. a study of the funda- 
mental causes of unemployment. One of its important 
activities, that of the Committee on Recent Economic 
Changes, appointed by President Coolidge. has just 
resulted in the publication of an exhaustive survey of 
post-war developments in American economic life. 

The object of this survey was to determine the fac- 
tors acting in America during the period 1922-29 that 
might cause stable or unstable conditions. Such a marked 
improvement is evident in the national standard of living 
and in the state of the people as a whole that questions 
arose as to the cause of this advance and whether or 
not it was permanent. 

All the factors that might influence, such as the struc- 
ture and technical conduct of industry, construction, 
transportation, marketing, labor, agriculture, foreign 
trade, management, prices and finance, were studied. 
This work was carried out, in each case, by recognized 
experts, who drew widely upon all the varied sources of 
information in the country. 

No definite recommendations are made in the survey, 
but certain important conclusions can be drawn from its 
perusal. Apparently there are no fundamental differ- 
ences in conditions that have caused these recent years 
to show such an improvement over those preceding. 
Rather, there has been an acceleration in the operation 
of factors already evident long before 1922, and, also, 
sections of American life such as the agricultural, which 
previously had but a slow development, are now rapidly 
experiencing the changes that came earlier in other fields. 

Among the forces that have been active in the eco- 
nomic field for a long time, but now operate at this 
accelerated pace, are the use of power, improved ma- 
chinery, scientific management, high productivity per 
man-hour and suitable financing methods. Higher living 
standards through these means have long heen evident 
in our life; but the advance made in the years of the 
survey is immensely greater than any experienced before. 

The dependence of production upon adequate con- 
sumption is a relationship that has always existed, but 
has become evident to industry only during these last 
seven years. Relative price stability during this period 
has been accompanied by a remarkable increase in pro- 
duction per man-hour of labor and a relative increase in 
the purchasing power of wages. This has resulted in an 
increased production of goods being coupled with an in- 
creased power of consuming them on the part of the 
people as a whole. 

More significant to the mind of the engineer than any 
of the factors already referred to. in accounting for 
the economic difference between these times and those 
that went before, is the increased use of power. Not only 
has the growth in power used been three and _ three- 
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quarter times faster than the increase in population 
during this period, but power has become available in 
the most remote parts of the country, so that its use has 
affected all activities and all people. Only because of 
this has the unit cost of production been reduced while 
wages have risen. Only by a constantly increased use 
of power can these improvements in the economic side 
of American life be realized in the future. 

What is the conclusion that can be reached from read- 
ing this survey? It is that, while no new forces, only 
an acceleration of those already acting, have set the 
present apart from the past. there is a more enlight- 
ened attitude on the part of the people in the country 
that has made present conditions possible. Though there 
is no guarantee that these improvements are stable, in 
the increase and spread of this enlightenment lies our 
hope for the future. 


Steam Turbine Improvements 


O MANY engineers the steam turbine appears to be 

a well developed machine incapable of much further 
improvement. Yet it is probably a fact that more money 
is being spent on turbine research and development today 
than at any time in its history. One can therefore ex- 
pect as an inevitable result of this work, that still better 
and more economical turbines may be had in the future. 

Much experimental work is being devoted to nozzle 
and blade materials. Alloys to withstand higher pres- 
sures and temperatures are being investigated. Blading 
with non-corrosive properties is also being sought. 
Forms of blades and blade roots are being developed to 
give the greatest strength under centrifugal stress and 
also to withstand fatigue stresses from vibration. All 
the leading turbine builders in America are active in 
this development work, and some interesting research of 
one of the British manufacturers has recently been 
published. 

The art of welding has been developed extensively of 
late. One need not be surprised if it is eventually ap- 
plied extensively to the construction of both turbine 
casings and spindles as it has been in a limited way in a 
few special cases. Why not weld exhaust pipes to tur- 
bines instead of using bolts and troublesome gaskets ? 
Also, oil piping. coolers and certain auxiliaries offer a 
likely field for such work. 

All these developments should result in more rugged 
and durable machines with greater reliability and less out- 
age than at present. What will this mean in improved 
steam economy? The general principles of design of 
nozzles, blades, etc., are now fairly well known so that 
no radical improvement is likely in any one feature. A 
quarter of a per cent may be gained here, a half a per 
cent there and so on. In the aggregate it is still possible 
even on the best and larger turbines to decrease steam 
consumption a few per cent and with smaller turbines 
still greater gains are possible. These savings are well 
worth while for they represent large savings over the 
useful life of the turbine. 
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35,000-Kw. Turbine Generator 
Moved and Reset in 25 Days 


WING to the growing demand on Cahokia Station 
of the Union Electric Light & Power Company, 
of St. Louis, it became necessary to increase the 
capacity, and to do this without adding to the building 
the decision was made to transfer unit No. 1, a 35,- 
000-kw. machine, to the Venice Station of the company, 
giving room in this way for a new turbine-generator of 
75,000 kw. capacity. 
Work on the removal of the 35,000-kw. turbine-gene- 
rator and its auxiliaries started on March 2 by a crew 
of 300 men, working in three shifts of 100 men each. 


equipment in special trains of a few cars each, whenever 
they were ready. In all, six special trains were required 
to move the 27 cars of equipment and the locomotive 
crane. 

On March 9 the turbine casing, the generator bed- 
plates, and the bearing pedestals were mounted in their 
new location in the Venice power plant, ready to receive 
the turbine spindle. By March 25 steam was turned into 
the turbine for testing, and after several tests were made 
to make sure that everything was as it should be, the unit 


was placed in operation on March 27, supplying light and 


Photograph of the transferred unit taken in the Venice Station on April 13 


This work continued 24 hours a day until all equipment 
of the unit had been loaded upon cars by March 9 for 
shipment to Venice, five miles up the river. The major 
items removed were the turbine, generator, condenser, 
generator air coolers, turbine oil cooler, heat exchangers, 
feed-water heater, boiler-feed pumps, condensate pumps 
and circulating-water pumps. The size of the pieces 
varied from the ferrules holding the condenser-tube pack- 
ing in place and weighing about one ounce each, to the 
generator stator, weighing 123,000 pounds. 

One of the most arduous tasks was the dismantling of 
the condenser, which necessitated the removal of 10,120 
one-inch diameter tubes, 20 ft. long. To remove a con- 
denser tube, a brass ferrule at each end must be un- 
screwed and the 50-in. strip of corset-lace packing taken 
from each of the two packing glands. After this the 
tube was gently pulled out and passed from man to man 
until it was safely placed in a rack. This operation had 
to be repeated for each of the 10,120 tubes. 

To prevent delay in the progress of the work, arrange- 
ments were made with the railroad company to move the 
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power to Greater St. Louis. Those familiar with this 
work will realize that in completing this task in 25 days 
the construction department of the St. Louis company 
made an enviable record. 

The new unit to be installed in the space formerly 
occupied by the 35,000-kw. machine will consist of a 
17-stage, single-cylinder, G. E. turbine driving a 13,800- 
volt 1,800-r.p.m. double-winding generator, rated at 
75,000 kw. at 90 per cent power factor. The length of 
the machine is 57 ft. 8 in., the width 22 ft., the height 
15 ft. 3 in. and the total weight 1,110,000 pounds. 

Steam conditions for the unit will be 330 Ib. gage 
and 725 deg. F. total temperature. The new unit will 
be bled at the eighth and fourteenth stages to heat con- 
densate from the hotwell and from the 35,000-kw. unit 
No. 2. The eighth-stage steam also will be supplied to 
a Griscom-Russell evaporator. A final boiler-feed tem- 
perature of 315 deg. F. will be obtained in closed heaters, 
the drips from which will be cascaded, and in a 
Cochrane deaératihg open heater using exhaust steam 
from house turbines. 
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Above—View in Cahokia turbine room, 
showing the removal of the diaphragms 
from the turbine wheel case after the dis- 
mantling had been under way for 27 
hours. It also shows the generator with 
the rotor, exciter, end bearing and hous- 
ing removed 
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Below — Generator stator 
suspended from the over- 
head crane and about to be 
placed ina cradle built upon 
the railroad car 


Left—Generator rotor ygo- 
ing into place at Venice 
Station on March 20 
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Synchronous motors 
driving gas blowers 
have manual starts 
and automatic field 
contro] 


Motor Starting 


Reduced to 
Pushing a Button 


By S. P. BorpEAU 


Engineer 
Electric Machinery Manufacturing Company 


How shall the motor be started? Shall manual or automatic control be used? 
These are questions that frequently face the user and are answerd in this article 


ELECTION of synchronous motor drives involves 

consideration of both the motor and the control. 

For best results the two should be considered 
collectively. The increased popularity of synchronous 
motors for all types of drives is due, to a large degree, 
to the development of automatic starters which reduce 
starting to the simple operation of pushing a_ button. 
Automatic and semi-automatic types of starters make 
synchronous-motor starting as simple as for squirrel-cage 
induction motors. Where automatic starters are used, the 
starting of synchronous motors may be entrusted to un- 
skilled help with assurance that the operation -will be 
properly performed and the motor protected. 

Successful application of synchronous motors to high- 
torque drives, hammermills, hogs, shredders, etc., is pos- 
sible because of control equipment that permits automatic 
resynchronization of the motor in case it pulls out of step 
from peak loads. 

A synchronous motor is a combination synchronous 
and induction type. To operate as a synchronous motor 
the rotor that carries the field winding must revolve at 
synchronous speed; that is, the magnetic poles produced 
by the direct-current-excited field winding must lock into 
step with the revolving field set up by the armature 
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winding. To pull into step the rotor’s speed must be 
within approximately 95 per cent of the armature’s field 
speed. If there is more than 5 per cent difference in 
speed when field excitation is applied. a bucking action 
is set up and the rotor quickly comes to rest. 

In the modern synchronous motor the motor and con- 
nected load are brought up to synchronous speed by the 
induction-motor torque produced by a_ squirrel-cage 
winding in the pole faces. From standstill to approxi- 
mately 95 per cent full speed the motor operates as an 
induction motor. At 95 per cent speed. or very nearly, 
depending on the design of the motor, direct-current 
excitation is applied to the field winding. The magnetic 
poles of the rotor then synchronize with those of the 
armature and the motor runs at synchronous speed, as a 
synchronous motor. 

Starters for synchronous motors must: (1) Connect 
the motor to the line, either at full or reduced voltage: 
(2) apply field excitation at the proper speed for syn- 
chronizing. In addition they should completely protect 
the motor from abnormal line ‘or load _ conditions, 
should remove field excitation when the motor is shut 
down, and have the proper indicating instruments to 
permit the best operation. It is also desirable that the 
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starters should automatically remove excitation when the 
motor is out of synchronism, so that resynchronizing 
will take place automatically if motor torque character- 
istics permit. Obviously, the foregoing are obtained 
completely only in the automatic starter. 

In general the selection of a starter for a synchronous 
motor requires consideration of: 

1. Manual or automatic starting. 

2. Full- or reduced-voltage starting. 

3. Oil- or air-break line contactors. 

4. Indicating instruments. 

5. Motor protection. 

Development of synchronous-motor starting has been 
from the manual to the automatic type. Today, manual 
starting has largely been supplanted by automatic start- 
ing. This trend is true of starters for all types of 
motors, but particularly so for synchronous motors. 

_ Automatic control has the advantage of greater depend- 
ability through assurance of correctness in the starting 
operation and because it better protects the motor from 
abnormal conditions. Push-button control permits start- 
ing by untrained help and allows the advantages of 
remote control, float-switch control, pressure control, etc. 
With automatic control the operator cannot impose unde- 
sirable conditions upon either the starter or the motor. 
It also enables the operator to pay entire attention to 
the machine being started without being concerned with 
the starting of the motor. 

The use of semi-automatic starters has become popular 
for the smaller sizes of synchronous motors, where the 
greater expense or the advantage of push-button starting 
does not warrant the full-automatic starter. With semi- 
automatic starters connection to the line is made by an 
oil switch for full-voltage starting and a compensator 
for reduced-voltage starting. Application of the field 
during starting and removal of the field when the motor 
is shut down is done automatically. 

Whether full- or reduced-voltage starting shall be 
used will depend on: 

1. Torque that the motor must develop to start and 
accelerate the connected load to synchronous speed. 
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Fig. 1 
Manual reduced- 
voltage starting 
panel 
matic field switch 


Fig. 2 ( Left-center) 
— Full-voltage air 
break 
matic starter for use 
with a 175-hp. 138- 
r.p.m. 
unity - power-factor 
synchronous motor 


Fig. 3 
Full-voltage 
break 
matic starting panel 
for 
r.p.m. 
0.80 - power - factor 
synchronous motors 


2. Starting current with full voltage applied to the 
motor terminals, and its effect on the power circuit to 
which the motor is connected. 

3. Conditions imposed by the driven load. 

It is practice now to use full voltage almost exclu- 
sively with medium- and slow-speed motors. Full-voltage 
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Fig. 4—Approximate per cent kva: inrush for 
synchronous motors at 100 and 80 
per cent starting voltage 


starting allows using a 1ess expensive starter. with fewer 
parts and hence less maintenance and makes the full 
starting torque of the motor available. Full-voltage 
starting is, in general, finding favor with the power com- 
panies because it shortens the time of starting and elim- 
inates the second bump on the line caused by reduced- 
volt-ge starters when transferring from reduced to full 
voltage. 

Fig. 4 shows the approximate current inrush at start- 
ing fur unity-power-factor synchronous motors at va- 


(Left) — 


with auto- 


type auto- 


550 - volt 


( Right )— 
oil- 
type auto- 
210-hp. 257- 
4,600 - volt 
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rious speeds and at 100 and 80 per cent full voltage. 
As will be noted, starting current increases with increased 
motor speed. 

At speeds above 600 r.p.m. reduced-voltage starting is 
usually required. The starting torques that can be 
obtained with high-speed motors are usually sufficient, 
on reduced voltage, to bring the load up to the speed 
required for synchronizing. The normal current inrush 
of 500 to 600 per cent can be reduced, by using 80 per 
cent starting voltage, to from 300 to 400 per cent, or 
by using a lower voltage tap can be reduced to a lower 
value. Where high-speed motors are belted to the load 
it will usually be necessary to use reduced voltage to 
avoid excessive belt slippage or possible throwing off 
the belt. The inherent high-starting torques of high- 


Fig. 5 (Above)—A 150-hp. 277- 
r.p.m. 440-volt 60-cycle synchronous 
motor with automatic full-voltage 
starter driving a three cylinder air 
compressor 


Fig. 6 (Right)—A 250-hp. 2,200- 
volt 257-r.p.m. 60-cycle unit-power- 
factor motor with automatic full- 
voltage starter driving ammonia 
compressors 


speed motors may make it necessary to use reduced volt- 
age to decrease shock to the speed-reducing devices and 
connected load. 

The effect of synchronous-motor starting on voltage 
regulation and on lighting loads will also determine 
whether full-voltage starting can be used. Power com- 
panies in many localities stipulate whether a full-voltage 
starter can be employed. Where lines and transformers 
and the power system have sufficient capacity, full-voltage 
starting recommends itself at all but the high speeds. 
Air-break line contactors, because of their greater 
simplicity and lower cost are generally used on automatic 
starters for voltages up to and including 550. In the 
larger horsepower ratings, however, to secure sufficient 
current make-and-break capacity oil-break line contactors 
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may be used. Line contactors for voltages above 550 
are oil-break. 

Reliability of a motor requires that it be protected 
from abnormal line and load conditions and that it be 
provided with devices which minimize interruptions due 
to momentary power dips. The starter should provide: 

1. Overload protection. 

2. Protection from phase failure. 

3. Protection against operation without field excitation. 

4. Undervoltage protection. 

5. Provision for removal of field excitation in case the 
motor is pulled out of step or stops. 

6. Provision for automatic resynchronization. 

These protective features are obtained completely only 
in the automatic starter. 

Overload protection is required to 
prevent damage to the armature of the 
motor by overheating. Excessive 
currents in the armature may be 
caused by overload, by low voltage, 
or by failure of excitation. 

Overload relays of the thermal type 
are used almost exclusively on pres- 
ent-day automatic starters. These 
relays have an inverse-time charac- 
teristic which follows closely the heat- 
ing characteristic of the motor and 
thus allows ample time for starting 
and prevents undue shutdowns where 
overloads are not continuous or 
harmful. 

On large motors at high voltage, 
and on groups of motors where a large 
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amount of power is concentrated, the destructive possibil- 
ities of a short circuit between the motor and control panel 
are eliminated by providing a breaker separated from the 
contactors on the board. An instantaneous overload relay, 
short-circuited during the starting period, transfers the 
opening of the short circuit to the remote circuit breaker. 

Protection from phase failure is usually obtained by 
means of the overload relays. The increase in current 
on single-phase operation will be sufficient to trip the 
thermal overload relay after a short time. 

Failure of direct-current excitation, causes operation 
as an induction motor or, where the motor has insufficient 
induction-motor torque to drive the load, results in stop- 
ping. The increase in current will trip the overload 
relays. Relays that will open the line switch imme- 
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diately on failure of excitation are sometimes provided. 

Undervoltage protection is usually provided for in 
the line contactors. Failure of voltage will open the 
control relays or trip the holding coil on the line con- 
tactors, preventing the reapplication of voltage when 
power is restored. To avoid undue sensitivity to momen- 
tary voltage dips the undervoltage trips are usually made 


7o moror field 
terminals B L ho 


Fig. 7 (Above )—Dia- 
gram of frequency 
relay 


Fig. (Right )—Diagram of field- 
contactor circuit 


to be inactive except for voltages less than 40 per cent 
normal. 

Frequency-relay controlled automatic starter for syn- 
chronous motors utilizes the declining frequency in the 
held winding during starting to operate the control. As 
is well known, the field winding of the motor has induced 
in it, by transformer action, a voltage that will cause a 
current to flow if the field circuit is closed. The fre- 
quency of the induced current declines as the motor 


gram in Fig. 9, at point 4 an alternating current of 
60-cycle frequency (in the case of a 60-cycle motor) 
flows through coil .4 when the motor is first started on 
reduced voltage. This current would immediately close 
the relay except for the copper damping ring B. The 
alternating magnetic field set up by the current in coil 4 
induces a current in damping ring B, which produces a 
magnetomotive force opposed to that set up by the cur- 
rent in coil .4. As long as the frequency of the current 
flowing coil 4 is high, the opposition of damping ring B 
is sufficient to prevent the relay closing against a spring 
tension. When the frequency declines to a sufficiently 
low value, the opposing effect of the damping ring B 
falls and permits the relay to close. Closing of this relay 
is adjustable between 40 and 90 per cent of motor speed, 
by a simple adjustment of the air gap and spring. 
The second frequency relay is likewise adjustable, but 
over a much smaller range. Its operation can be best 
understood by referring to Fig. 8. During the starting 
period a current of declining frequency is flowing 
through the closed field circuit made up by the field 
winding, reactor YX, field-discharge resistance R and 
field-discharge clip C. Shunted across the reactor NX is 
the frequency relay FR. As the reactor has a low re- 
sistance and high reactance at high frequency and the 
relay coil has a comparatively high resistance and low 
reactance at high frequency, at starting a current is 
caused to flow through the coil that closes the relay when 
the motor is connected to the line. The relay opens and 
thus closes the field contactor FC when the frequency 
of the rotor current declines to a predetermined value, 
usually three cycles (see point D of Fig. 9) correspond- 


Fig. 9—Oscillogram of the rotor-circuit frequency of a 60-cycle synchronous 
motor during the starting period 


At A, the field-circuit frequency is 60 cycles and the motor’s speed is zero; at B the frequency 
is 36 cycles and the speed is 40 per cent; at C the frequency is 6 cycles and the speed 90 per 


cent; at D the frequency is 3 cycles and the speed 95 per cent of synchronous. 


Direct-current 


excitation was applied at D and the motor pulled into synchronism. 


accelerates from standstill to synchronism, as shown by 
the oscillogram of Fig. 9. If the line frequency is 60 
cycles, the frequency: of the field current will be 60 
cycles at standstill, 30 cycles at half-speed, and zero at 
synchronous speed. Obviously, the frequency of the 
field current is an exact measure of motor speed. Its 
use in the frequency-relay controlled starter permits 
correct operation of the control steps without regard to 
load conditions or the time required for the motor to 
accelerate. 

For reduced-voltage automatic starters, two frequency 
relays are used; one transfers the motor from reduced 
to full voltage at the desired motor speed, and the other 
controls the field contactor and applies field excitation 
at the correct speed for synchronizing. Full-voltage 
starters use only the second frequency relay to apply 
field excitation. 

The diagram, Fig. 7, illustrates the operation of the 
transfer relay. As has been pointed out on the oscillo- 
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ing to 95 per cent motor speed. This relay is accurate 
and, when once set, will always apply excitation at the 
correct motor speed. 

Another important feature of the frequency-relay sys- 
tem of control is that the excitation is automatically 
removed if the motor should, for any reason, get out of 
step. The usual cause is a momentary loss and imme- 
diate restoration of power, commonly called a voltage 
dip. Assuming a three-second voltage dip, a synchronous 
motor driving a centrifugal pump will drop to approxi- 
mately 80 per cent of full speed. When normal voltage 
is restored, the frequency relay that closed the field con- 
tactor will now open it, thus permitting the motor to 
accelerate to full speed and synchronize. 

Without the frequency-relay system of control the 
motor, when running below synchronous speed with ex- 
citation applied, will come to a stop, regardless of the 
amount of load, taking heavy inrushes of current from 
the line, which will, eventually, trip the overload relays. 
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Departmental meters for steam and electricity 


OST and production figures for several years’ 

operation are now available for the power plant 

of the P. & F. Corbin Division of the American 
Hardware Corporation, New Britain, Connecticut. This 
plant, which went into operation in 1924, also supplies 
power and steam for heating and process to the adjacent 
Corbin Cabinet Lock Division. 

The equipment includes four stoker-fired 5,060-sq. ft. 
water-tube boilers with integral economizers, two 2,000- 
kw. (at 80 per cent power factor) bleeder turbines and 
one 500-kw. bleeder turbine, with surface condensers 
and cooling tower, two motor-driven air compressors, 
steam- and motor-driven auxiliaries, deaérating feed- 
water heater, automatic combustion control, boiler meters 
and meters for feed water and steam to turbines, process 
and heating. 

The following operating data tor 1928 were furnished 


Reports 
Operating Data 
for 1928 


by C. H. Norris, mechanical engineer, American Hard- 
ware Corporation. The photographs shown were taken 


DISTRIBUTION OF STEAM 


(Standby and special services}prorated) 
of Pounds) 


Process... .. 84,092 
DISTRIBUTION OF POWER 
(Total 
Kilowatt- 
Hours) 
Generated power used in power house, mostly for air compressing and 


recently by a member of the Power editorial staff. 
The following tabulations of boiler-room and turbine- 


TABLE OF 

Boilers 

Number and type 4, Bigelow Hornsby, water tube 

Integral 
Superhe iters, make and type.............. Convection, Foster 
Maximum continuous recent 
Steam conditions.................... 240 Ib. gage, 100 to 125 eg. sup. 

Stokers 
Type and size.....................Underfeed, 21-tuyere, single-dump 


Drive. _In pairs from turbine, through speed reduction (with duplicate 
Westinghouse motor drive) 


Coal and Ash Handling 
Boom crane (coal Derrick & Hoist Constr. Co. 
Car hopper Sees ............Kaston Car & Constr. Co. 
Skip hoist... . . Stephens-Adamson Co. 
Coal elevator (bucket) Stephens-Adamson Co. 
Coal bunker (tank type)............ . Stephens-Adamson Co. 
Weigh larry . Stephens-Adamson Co. 


3, A.S. Cameron Pump Wks. 
2 2 Westinghouse turbine driven 


. | Westinghouse motor driven 
Deafrating he: Cochrane Corp. 


About 20 per cent, very good 


Boiler-room Control and Instruments 
Combustion control units.......0............. 4, Hagan Corporation 
Air-steam-flow meters....... .4, Bailey Meter Co. 
Recording thermometers, feed water Brown Instrument Co. 
Recording thermometers, : Taylor Instrument Co. 
Recording pressure gages, steam..................0e0eeeees Ashcroft 


Makeup water. 
Feed treatment. 


EQUIPMENT 


Other Boiler-room Equipment 
Forced-draft .2, American Blower Co- 
Drive , Westinghouse turbine; !, Westinghouse slip-ring motor 
Soot Diamond Power Specialty Co. 


Blowoff valves.......... BE verlasting valve with Edwards master valve 
Motor-operated gate valves on steam main....... Chapman Valve Co. 


Holly return system for power-house drips. 


Main Turbine Generators 


Bleeder units, 2,000-kw., 600-volt, 3-phase, 60-cycle... 2, Westinghouse 


Bleeder units, 500-kw., 600-volt, 3-phase, 60-cycle..... 1, Westinghouse 

Condensers 

For 2,000-kw. units, 2,000-sq.ft., surface............. 2, Westinghouse 

For 500-kw. units, | surface.............. |, Westinghouse 


Circulating pumps.. 


_ Westinghouse Elec. & Mfg. Co 


Edwin Burhorn Co. 


Other Turbine-room 
Motor-generator set kw. (output) for D.C.. 
Exciter, motor and turbine drive. 
Steam-flow meters. 


_. Westinghouse 

_. . Westinghouse 
.. Republic low Met rs Co, and Builders Iron 
Foundry (shunt) 

_. Westinghouse Elec. & Mfg. Co. 
Taylor Instrument Co. 


Switchboard, remote control. . 
Vacuum gages........... 


Compressor drives, synchronous motors..... Westinghouse 


Miscellaneous Equipment 
Vacuum cleaning system...................... Spencer Turbine Co. 
Heating steam control -. Minneapolis-Honey well Regulator Co. 
Heating system............... Donnelly differential system on return 
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Left—Beyond the four 5,060-sq.ft. water-tube boilers with 
underfeed stokers may be seen the deaérating heater 


Above—Auvxiliary excitation is furnished by a generator 
with motor and turbine drive 


Above—Turbine room, showing two 2,000-kw. bleeder units. <1 
third turbine generator (500 kw.) is located at the far end 


Above—dAt left of large stack is cooling 
tower and at right outside coal bunker 


Kight—One of two air compressors driven 
by synchronous motors 
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room expense include general overhead as well as fixed 
charges based on a twenty-year life. In connection with 
the total cost of steam it should be noted that coal, which 
constitutes more than half of the total, is naturally ex- 
pensive in New England. In spite of this high unit fuel 
cost, generation of a large part of the power as a by- 
product of bled steam made possible a net power cost 
for the year of 1.25 cents per kilowatt-hour. 


BOILER-ROOM EXPENSE 
(Fixed charges on basis of 20-year Jife) 


Cents 
per 1,000 Lb. 
Total of Steam 
TURBINE-ROOM EXPENSE 
Total 
COMBINED COST OF ALL POWER SERVICES 
power. 250 
CHARGES AGAINST POWER GENERATION 
Steam (82,881 x 0.5163)................ $42,791 
Turbine-room expense. . 9,026 
Per somes hour ($82,067 + 6,632,900) = $0.0125 or 1.25c. 
COMPUTATION OF BOILER EFFICIENCY 
Average heating value per Ib. dry fuel.......................... 15,163 B.t.u 
Average heating value per Jb. fuel as fired (3 per cent moisture)... . . . 14,708 B.t.u 
Actual evaporation per Ib. coal fired......................---.00005: 10.20 Ib 


Efficiency (1,088 x 10.20) + od, 708 = 75.4 per cent 


Metering Equipment Must Be 
Handled Care 


By H. S. EpGERLy 


Switchgear Department 
General Electric Company 


O MAINTAIN the accuracy that is expected 

instruments, they must be of a delicate construction 
and should therefore be handled as carefully as the most 
cherished timepiece. On account of careless handling 
trouble has been experienced, inaccuracy has developed 
in the instrument, which could have been avoided by 
proper handling. 

In most instruments the weight of the moving element 
on the jewels is in the neighborhood of 20 tons per sq.in. 
It can, therefore, be readily seen that a sharp rap on the 
table upon which the instrument rests is likely to crack 
a jewel or dull a pivot, thereby causing a sluggish move- 
ment of the needle. 

Fig. 1 shows a sketch of a pivot in good condition, 
while Fig. 2 shows one that has been damaged by im- 
proper handling of an instrument. These figures are 
made from microscopic photographs of pivots before 
and after tests that were made to determine how badly 
the pivots were mushroomed after specific test. One 
fact that should always be remembered is that any elec- 
trical measuring device should be treated as a human 
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being, who, when ill, requires the services of an expe- 


rienced physician. An inexperienced person should not 
be permitted even to remove the cover from an instru- 
ment. 

Watt-hour meters are made in various sizes weighing 
from 9 to 500 Ib. The pivots are made of strong steel 
piano wire and in some instances carry on their jewels 
a weight equivalent to 75 tons per square inch. 

Transformers must also have high accuracy, as other- 
wise all effort to furnish accuracy for meters would be 
wasted. Current transformers are built in capacities of 
from a fraction of an ampere to 20,000 amperes, and 
potential transformers from 110 to 220,000 volts. They 
vary in weight from 6 Ib. to 15 tons each. Regardless 
of the size the transformers must conform to definite 
accuracy requirements. Strict requirements are imposed 


Fig. 1—Enlarge- 
ment of a ineter 


Fig. 2—Enlarge- 
ment of a meter 
pivot mush- 
roomed by shock 


pivot in good 


condition 


on the mechanical limits of dry-type current trans- 
formers. 

Accidents in various forms will occur on any power 
system, and the transformers are what might be termed 
the nerve center of power equipment. They are respon- 
sible for the starting of operations of the various devices 
installed, to protect automatically the lines and machines 
from disaster that would otherwise result from excess 
current or other causes. Transformers should, there- 
fore, be handled with care to protect the insulation. They 
should not be considered as a reactance, or a mass of 
copper and iron united by compound, but rather as a 
piece of apparatus that may easily be damaged. 


World’s Largest Theatrical Switchboard 


HEN the National Electric Light Association con- 
venes in Atlantic City this week, another milestone 
in the history of the development of lighting will have 
been passed. For at that time the illuminating system of 
the Atlantic City Auditorium, far exceeding in size any 
previous installation, will be demonstrated to the public. 
The record-breaking theater switchboard equipment 
for controlling the lighting system, which was produced 
by the Westinghouse Electric & Manufacturing Com- 
pany, places at the finger tips of an operator control of 
enough power to light a city of 10,000. 

A total of 1,800,000 watts of electric power—more 
than 2,400 hp.—is distributed through the switchboard 
to illuminate the auditoriim chamber, the auditorium 
stage, the ballroom and exterior flood-lighting. The indi- 
vidual boards controlling each of these sections are of 
the multi-preset type commonly used in the large theaters 
of the United States for producing innumerable scenic 
effects for supporting the play being presented. 
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WATER PUMPS 


for Diesel Engines 


By L. H. Morrison 


Associate Editor, Power 


HE Diesel plant requires so few auxiliaries that 

the engineering of this equipment is often slighted. 

Consequently, in many cases the pumps of the 
cooling-water system are entirely unsuited for the par- 
ticular layout. Many engine stoppages can be traced to 
the faulty application of pumps that were designed for 
entirely different services. 

The factors that should control the choice of the 
water pumps are reliability, suitability for the particular 
installation, low cost, efficiency and accessibility. 

Operation ‘of the engine must necessarily cease upon 
a failure of the water supply, which directly depends 
upon the continual functioning of the pump. The design 
must be such that failure of any part is remote. This 
is especially vital in installations where the cooling 
tower is at the ground level and a pump forces the water 
through the jackets while a second pump lifts it from a 
discharge sump and forces it over the tower. In some 
plants the water flows from the cooling tower to the 
engine, and the pump merely lifts the water from the 
hotwell, or sump, and delivers it over the cooling towers. 
If the capacity of the power-sump storage is ample to 
supply water for an hour or two, a pump less reliable 
than otherwise demanded, might be used. 

Variable capacity is a most desirable feature in the 
cooling-water pump. The amount of water needed by 
the engine is in fairly constant ratio to the load. The 
cooling system must be designed for full-load cooling 
and should, in fact, be capable of meeting a 25 per cent 
engine overload. On light loads the water flow can well 
be reduced; in such installations as have the pump 
forcing the water through the jacket, a constant. flow 
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is seldom satisfactory. If the water discharge tem- 
perature of, say, 140 deg. is the best for the engine, on 
light loads there will not be so much heat for the water 
to absorb, and the discharge temperatures will drop 
down to within a few degrees of the inlet or cooling- 
tower temperature. Not only will the engine’s fuel con- 
sumption increase, but the pump power becomes a larger 
percentage of the engine’s output. It is possible to 
maintain the jacket temperature by a valve-controlled 
bypass between the pump suction and discharge; this, 
however, does not reduce the pumping work. 

In installations when a gravity head is on the jacket 
water, with the pump lifting the water from a sump to 
a cooling tower, a constant-capacity pump can be regu- 
lated by stopping it if the sump level drops by reason of 
a reduction in the flow through the jackets. This does 
reduce the pumping work, but calls for constant atten- 
tion from the engineer, unless the sump be of such pro- 
portions that it will hold two or three hours’ discharge 
without the pump’s being operated. Of course, the cool- 
ing-tower sump must be of a corresponding capacity. 

The type of drive available also influences the choice 
of pumps. If the engine is driving a factory through 
belts, it may happen that no electricity is available for 
the pump motor. It then becomes necessary to drive 
the pump from the engine by belt, chain, gear or crank 
and rod. Centrifugal pumps are not recommended for 
these drives, for the drive pulley on the shaft must be 
extremely large on the driven pulley or the pump so 
small as to prevent the belt obtaining a reasonable, con- 
tact. Belt slapping and chain climbing and binding re- 
sult. when a small pulley or sprocket is used. 
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The direct-driven reciprocating pump is preferred for 
marine installations of moderate capacities. It has the 
advantage of making the engine more self-contained 
and reduces the number of auxiliary machines to be 
attended. Likewise for engines used on portable ma- 
chinery, such as excavators, the direct-drive pump seems 
meritorious. But the objection that the engine must 


Geared rotary pumps 


be shut down for the repair or replacement of so minor a 
part as a pump valve should not be lost sight of. 
Efficiency is seldom considered by the purchaser of 
a cooling-water pump, yet a considerable saving is made 
in a year’s time if the efficiency of the pump be high. 
For example, in many situations it is impossible to ob- 
tain an average yearly cooling-tower temperature of 
under 80 deg. If a particular engine runs best with a 
130-deg. water-discharge temperature, about 60 lb. of 
water is needed per horsepower developed by the engine 
per hour. With a 1,000-hp. engine running 4,000 


A vertical centrifugal is self priming 


hours per year at a 100 per cent load factor, 60,000 lb. 
of water is used per hour. If the lift is 60 ft. including 
pipe friction, the theoretical power used is approxi- 
mately two horsepower. With a pump of 40 per cent 
efficiency, the pump would require 4.5 hp., which in a 
year would entail a power consumption of 18,000 hp.-hr., 
and with power costing 0.7c. per horsepower-hour it 
costs $126 to run the pump; with a pump 70 per cent 
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efficiency the saving would be $54 yearly. One would 
be quite justified in paying a bonus of as much as $200 
for the higher efficiency pump. 

However, if the pump is controlled by a bypass the 
power consumption will be constant regardless of the 
engine load. Consequently, a motor-driven triplex pump 
with a fixed capacity may be more costly to operate 
even though its efficiency be twice that of a low-effi- 
ciency centrifugal pump whose capacity can be regu- 
lated by throttling the discharge. 

Reliability should never be sacrificed for the sake 0} 
a few dollars saved. 

The pumps generally employed in handling the cooling 
water may be separated into triplex, power piston, cen- 
trifugal and rotary. 

The advantage of the triplex is that it is accessible. 
Any of the plungers can be removed by simply un- 
shipping the connecting-rod strap. Valves are acces- 
sible through renewable cover planes. The efficiency 
of this type of pump is high, ranging from 60 to 85 
per cent, depending on the size. It can be driven by a 
motor through either gears, belt or chain, or it can be 
driven from a pulley on the engine shaft. 

It is, however, a constant-output machine when under 
constant-speed conditions. Unless a variable-speed trans- 


‘Horizontal power pump 


mission be used or direct current be available for the 
motor, the water capacity cannot be varied, and to con- 
trol the amount actually being put through the delivery 
line, a bypass must be used. As already pointed out, 
this is objectionable. 

When water contains any grit, the valves may wear 
rapidly. In addition, unless the gears be accurately cut, 
the machine is noisy in operation. On the other hand, 
it is self-priming. 

Where the Diesel is driving such machinery as a 
cotton gin, irrigation pump, or oil-field pump, without 
the interposition of an electrical generator and motor, a 
pump belt-driven by the engine may be needed. In these 
installations the power-piston pump is largely employed. 

Where a plant is. shut down part of each 24 hours, 
so that pump adjustments can be made, such a unit is 
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quite satisfactory. It is self-priming, low in price, fairly 
good as to efficiency and not unduly noisy. As long as 
the plant is below 300 hp. this type of pump is largely 
used. In arranging the drive it is well to see that the 
pulleys are in alignment to insure continuous pump 
operation. 

Many of these power pumps have a plain cast-iron 
cylinder ; it is well, however, to insist upon a removable 
brass liner. Metal valves are desirable in that, while a 
little noisy, they will last much longer than rubber valves. 

When the engine is small and the head on the pump 
is low, a rotary, or gear pump, is quite suitable. It has 
the desirable elements of being valveless, not unduly 
noisy, easy to connect by gears to a motor, and ex- 
ceedingly reliable. Its efficiency is low; after the pump 
is worn, it may not exceed 30 per cent. Heads of 
more than 60 ft. are not advisable. 

By far the most popular pump is the centrifugal. 
This is due primarily to its many desirable features 
and to the almost entire absence of objectional features. 

The centrifugal pump is low in first cost, is reliable 
in service and has a low maintenance expense. By the 
proper choice of the impeller diameter a pump can be 


\ 
Lubricating 
oi! [Pump 


Pump direct connected to the engine 


direct connected to a motor of any speed. As the 1,800- 
r.p.m. motor is not only cheaper but also more efficient 
than a slow-speed one, the adaptability of the pump to 
meet any speed requirement reduces the initial invest- 
ment of the pumping equipment. 

One objection to be raised against the centrifugal is 
that it is not self-priming. If the pumps must actually 
lift the water, there must be a foot valve and some means 
for priming the suction line and pump. If the sump 
can be placed above the floor line, a horizontal pump can 
be made self-priming or a vertical submerged pump may 
be used. The latter, while more expensive, is far su- 
perior to the horizontal type for all installations where 
the sump is placed below the pump. , 

As a location for the cooling-water pump the base- 
ment is to be avoided. In fact, no equipment should be 
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placed there, save the lubricating oil tanks. 
should be under the operator's eye. 

The minimum pipe length should be used, but not to 
the point where convenience of location is sacrificed. 

Pump capacity depends upon the size of the engines 
to be cooled and upon the climatic conditions. If located 
in a Northern state a summer temperature of 70 deg. 
is seldom exceeded. Consequently, the quantity of water 
required is less than in case of a Louisiana plant where 
the temperature may be around 90 deg. even with a 
cooling tower. Other localities where the air temperature 


All pumps 


A horizontal centrifugal pump 


may be as high may show a water temperature of ten 
degrees less, due to the lower humidity. 

At one time engine builders gave but little thought to 
the subject of pumps. But as it came to be realized that 
the operation of the plant was not dependent upon the 
engine’s reliability as upon the working of the water 
pumps and other accessories, pumps suitable for local 
conditions are being given attention. 


Motor driven triplex pump 
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The close regulation of an engine’s speed requires 
that the governor must be sensitive to speed changes, 
consequently the governor should possess a minimum of 
internal friction, or otherwise too great a speed change 
will be reached before the governor overcomes its re- 
sistance and moves the control lever. Internal resis- 
tance produces a sluggishness which can be given a 
numerical value by defining it as the proportion which 
the change in speed necessary to produce the required 
governor movement bears to the total speed. 
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ELDING HELPS BUILD 


By WILLIAM ZORN h 


Welding Foreman d 
The Detroit Edison Company 


N 1925 The Detroit Edison Company was using six C 

electric welding units. Owing to a few unfortunate 

experiences welding was then looked upon with 
some distrust and, one might say, was used only when 
other methods could not be utilized. In the intervening 
three years these factors have been overcome, and weld- 
ing is now used in increasing amounts. It has become 
an indispensable aid to construction and maintenance f 
work. From six welding units in 1925 to 47 units in 
1929 marks a forward stride and indicates the confi- 


dence welding has attained. Thirty-eight of these units : 
are used on field work, and nine in the shop. The “ 
operating force consists of about 50 welders, a double h 
shift working in the fabricating shop. Included in this ra 


equipment are two generator units mounted on Fordson 
tractors, for welding gas mains, and two units installed 
in trucks have proved their worth on hurry-up jobs. h 
Nearly one hundred oxyacetylene outfits are used in 


conjunction with this equipment. la 
This increase has been made possible by a sane and I 
conservative application. By rigid supervision it has le 
been made successful. Economically, it has resulted in le 
substantial savings, and these savings follow the entire tl 
All exhaust vents . . 
saadaak abat procedure from design to field completion. The super- fl 
are welded at le vision of this work is perhaps the most important factor tn 


Delray No. 3 
plant 


in its success. Proper selection of operators for the 
jobs most suited to their individual abilities cannot be 
too highly stressed. Co-operation between different 
departments and discussions between department heads 


Welding electric conduit to the build- 
ing stecl saves time and material 
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Turbine-room basement of the new Delray plant 


Most of the piping shown in this view has been welded 


The casings and partitions of this economizer 
are all welded and also the uptakes leading 
to and from it 
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have resulted in a high degree of efficiency in the han- 
dling of the problems attending such a rapid growth. 

An arc-welded economizer casing, partitions and 
smoke uptakes were recently completed at the Trenton 
Channel Plant. This is the first installation we have 
made of this kind, and it has proved satisfactory both 
mechanically and economically. By a careful cost check 
on smoke uptake work, we find a saving of 48 per cent 
in material and 50 per cent in erection for welding over 
riveting and calking. This type of economizer and 
uptake will be installed on all boilers in Delray Power 
House No. 3. 

At the new Delray plant, now under construction, 
general service water lines, heating-system piping, 
exhaust vents and compressed-air piping are being 
welded. At this time 4- 6- 8- and 24-in. diameter pipe 
have been welded. On the 4- and 6-in. pipe a 45-deg. 
bevel is used, while on larger sizes a 60-deg. bevel is 
used, the joint opened +g in. and butt-welded. No 
welding on the main steam lines is being done, the 
highest welded pipe pressure being 100 pounds. 

The welding of hand-railing for stairways has reached 
large proportions, since its adoption two years ago. This 
railing, of 14 in. diameter, is received in twenty-foot 
lengths, laid out by templet and cut with the oxyacety- § a ; . 
lene torch. The joints are then arc-welded. Owing to 
the almost universally standard lengths of stairway 
flights, size of landings, etc., this is a rapid and eco- 
nomical railing. One hand-rail erector, one acetylene 
cutter and one are welder will average 200 ft. completely 
installed in the eight-hour day. The saving over that of 


using cast-iron fittings and cutting pipe in pipe machines ; , = 
is over 50 per cent. rails and stairway stcel 


Large savings have been made by welding hand 


Welded stage-heater hotwells for the first 
turbine unit at the Detroit Edison’s new plant 


A welded dust collecting system is installed 
on the coal handling equipment 
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Propeller-type wheel has 
6 vanes compared to 13 
and 14 in the two Francis- 
type wheels, 


Hydro Plant 
Two Types Wheels 


By GrorGE WILLOCK 


Engineer 
Aktiebolaget l’inshyttan, Sweden 


PROPELLER- AND FRANCIS-TYPE WHEELS are 
installed in the Forshuvudforsen hydro-electric 
plant in Sweden. One is of the Lawaczeck type, 
of 10,200-hp. capacity and operates at 94 r.p.m. 
The other two, of the Francis type, are rated 
7,700 hp. at 83 r.p.m. All three have practically 
the same diameter and operate under a 34-ft. head. 


N THE Dal River in Sweden, the Forshuvudfor- 

sen hydro-electric development has many inter- 

esting features. The combination of Francis- and 
propeller-type units is, in itself, unusual. The low head 
under which these machines operate and their power 
output give them physical dimensions that rank with 
the largest built. It is also of interest that Stora Kop- 
parbergs Bergslags Aktiebolag (Great Copper Mountain 
Mining Corporation) is the oldest business in existence 
and dates from 1285. : 
In general the development is of the usual low-head 
type, with a masonry and concrete dam across the river 
and the plant built into one end of the dam. On the 
top of the dam are four sluice gates of the roller type, 
each 55.5 ft. long. Two of these gates have a lift of 
28 ft. and are used for flood purposes. The other two 
have lifts of 11.5 and 19.5 ft. respectively and are used 
for regulating purposes. The two large roller gates 
have been placed farthest away from the power house to 
protect it from flood water passing through the gates. 
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The intake to each wheel is divided into three en- 
trances, each protected by racks to keep out logs*and 
heavy ice. These racks have bars spaced about three 
inches apart and are set at an angle of 58 deg. to the 
horizontal. The design of the racks gives a free area 
equal to about 65 per cent of the total area of the intake. 
Back of the racks are gates and behind these are fine 
racks or fish screens, each consisting of sets of fine 
revolving screens and one fixed screen. 

Both horizontal and vertical shaft waterwheels were 
considered for the project. Low-head vertical units have 
been installed in both the United States and Europe and 
have been found to possess many advantages over the 
horizontal type. For this reason it was decided to use 
vertical machines. One of the waterwheels is of the 
Lawaczeck propeller type and the other two are of the 
Francis type. This combination allows operating the 
plant at a high over-all efficiency and the propeller unit 
has a much larger capacity than the Francis type units 
with practically the same diameter. 

The Lawaczeck wheel differs little from the Francis 
design, the chief difference being that the former has 
only six vanes and no band around their outer ends, as 
may be seen in the headpiece. In the two Francis run- 
ners there are 13 and 14 vanes respectively and the usual 
band at the lower end of the buckets. All the buckets. 
the crown and the outer ring are cast as a unit in the 
Francis design, but in the Lawaczeck runner the buckets 
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Equipment in.Forshuvudforsen Plant 


Fig. 1—The generator rotor consists 
of two cast-steel wheels held together 
by axial bolts, with the polepieces 
bolted to the wheels’ rims 


Fig. 4 (Above)— 
Guide-vane and 
crown-plate  struc- 
ture for the propel- 
ler-type umt 


Fig. 5 (Right) — 
The governor head 
is driven by a belt 
from the water- 
wheel shaft 


Fig. 2—Inside of the concrete scroll case 
for one of the units - 
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& 
ig. 3—Generators are wound for 11,000 volts and 50 cyel. 
73 


are cast separately and bolted to the runner crown. Both 
types of runners have practically the same diameter, 
being 13 ft. 7 in. for the propeller design and about one 


— 7 jae inch larger for the Francis type. The propeller-type 

= wheel operates at 94 r.p.m. and develops 10,200 hp. 

under a 34-ft. head, and the Francis wheels have a speed 
of 83 r.p.m. and are rated at 7,700 horsepower. 

A y j = The guide vanes are of cast steel; the vanes and their 


spindles are cast as units. On the propeller unit there 
are 28 guide vanes and these are supported in ball bear- 
ings to keep the power at a minimum to operate them. 
The crown plate is made of iron and is cast in sections. 
It differs from that used on the. Francis units in that 
it is made very deep, as shown in Fig. 6, to reduce the 
weight of the runner and the load on the thrust bearing 
and also to reduce the wetted surface of the runner. 
which improves the efficiency of the wheel. 

Governing equipment for the Lawaczeck turbine is 
shown in Fig. 7. The pendulum (flyball governor) is 
shown in the upper left-hand corner and the main valve, 
controlling the oil supply to the servomotor, is in the 
lower right-hand corner. These two are connected by 
the floating lever, which is provided with the usual 
restoring gear. This gear, as the piston of the servo- 
motor moves in or out, restores the main valve to its 
neutral position. With this type of governor, however, 
the speed would not be the same at full as at partial 
load, and an addition to the usual restoring mechanism 

is provided. This mechanism, as the governor comes 
into action, gives an additional shift to the fulcrum of 


same, but the propeller type is rated at 10,200 hp. com- the floating lever, so as to restore the sleeve of the fly- 
pared to 7,700 for the Francis type. 


Fig. 6—Cross-section through propeller-type runner 
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Fig. 7—Diagram of governor operating mechanism 
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balls to its mid-position at the same time that the main 
_ valve is returned to its mid-position. 

This compensating gear consists of a friction wheel 
and disk. When the speed of the unit is normal the 
friction wheel is central with the disk that drives it, 
and is therefore at rest. As soon as the governor acts 
the wheel is raised above or below the center of the 
disk and is rotated accordingly in one direction or the 
other. As it rotates, it operates a screw and moves the 
cone 4 backward or forward, and in this way the roller 
B is shifted along the cone. Lever C is accordingly 
moved in one direction or the other, and in turn shifts 
the fulcrum of the floating lever so that the governor 
sleeve is returned to its mid-position. At the same time 
an additional restoring movement by a second floating 
lever returns the friction wheel to the center of the disk, 
and the turbine runs at the same speed at partial load 
as it does at full load, 


GATE OPENING CAN BE LIMITED 


The gate opening can be limited at will by hand or 
from the switchboard by means of an electric motor. 
This acts through the mechanism shown, so that the 
lever D prevents the arm E from moving more than a 
certain distance, thereby retarding the action of the 
floating lever and preventing the main valve from open- 
ing beyond a predetermined amount. The speed of the 
unit can also be varied at will either by hand or electri- 
cally as indicated. 

Arrangements are made for hand operation of the 
unit and for a small locking gear that locks the servo- 
motor piston when the turbine is shut down. The whole 
of this mechanism is inclosed in the dustproof case 
shown in Fig. 5. 

Guarantees have been made that the speed variation 
will not exceed the following values: 


+ 25 per cent load = 5 per cent speed 
change variation 

+ 50 per cent load = 13 per cent speed 
change variation 

— 100 per cent load -+ 32 per cent speed 
change variation 


The governor head is driven by a belt from the turbine 
shaft, and the triple-gear pump, which supplies the oil 
required to operate the servomotor, is driven by an 
electric motor. The governor case and oil pump with 
air vessel and motor are placed on the generator floor, 
while the oil reservoir is embedded in this floor im- 
mediately under the oil pump, and the servomotor is 
placed under the generator floor. 

The oil pump with motor, air vessel and oil reservoir 
is shown in Fig. 8. The teeth of the pump gears are of 
special form to insure silent running and make the 
pump’s operation independent of the oil used. The oil 
level in the pressure tank is kept constant by means of 
a loaded valve. As the pump is run continuously, the 
surplus oil is bypassed through the loaded valve to the 
oil reservoir. 

The propeller-type unit has not yet been tested at site, 
and as these tests will not be carried out before this 
summer no results can be given. In the table the maxi- 
mum efficiency given is that calculated from tests on a 
model of the actual runner and is obtained at about 
9,500-hp. load. The water measurements at site wil! be 
made by current meters in the usual way when the unit 
is tested. 

On the large unit the generator is rated at 9,000 kva. 
at 0.75 power factor, and is: designed for three-phase 
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11,000 volts and 50 cycles. The generator is of the ver- 
tical type arranged for direct connection to the water- 
wheel and is provided with two guide and one thrust 
bearing. The thrust bearing is dimensioned to carry the 


COMPARISON OF THE PROPELLER AND FRANCIS TYPE RUNNERS 


Maxi- 

Runner No. mum 

Rating, Diam- Buckets Runner — of Eff., 

Unit Horse- Speed, Specific eter in Weight, Guide Per 
No. Type power R.p.m. Speed In. Runners Tons Vanes Cent 
1 Francis.... 7,700 83 90 164 13 24 20 85 

2 Francis... 7.700 83° 90 164 14 18.7 20 88 


3 Lawaczeck. 10,200 94 119 163 6 24 28 92* 
*Calculated from tests results obtained from a model of the runner. 


total rotating load of the generator and exciter rotor, 
as well as the weight of the turbine runner and the 
unbalanced hydraulic thrust. 

The rotor consists of two identical wheels held to- 
gether by axial bolts, Fig. 1, each wheel being provided 


Fig. 8—Motor-driven governor pump with oil 
and air pressure reservoir 


with a hub, arms and magnet ring all cast in one piece. 
The hub is secured to the shaft by keys and shrink 
rings. The wheels are spaced from each other to obtain 
a radial ventilating duct running between the rings and 
through the polepieces. This duct allows the ccoling air 
to flow through the rotor to the stator. The polepieces 
are made of cast steel and are held to the rotor ring by 
steel bolts. The field coils are wound from strip cop- 
per on edge. Impregnated paper is used for insulation 
between turns. 

The Lawaczeck wheel was built by the Aktiebolaget 
Finshyttan and the generator for the unit by Allmanna 
Svenska Elektriska Aktiebolag. One of the Francis 
wheels was supplied by Verkstaden and the other by 
Nydqvist & Holm and the generators by Elektriska 
Aktiebolaget A.E.G. All these companies are located in 
Sweden. 
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In Power, March 19 and 26, Doctor Loe ffier 
described the Loeffler “steam pumping’ boiler 
wherein steam is pumped through a separately 
fired superheater and then through an unfired 
bubbling drum partly full of water. He argued 
its superiority over all other types for high-pres- 
sure steam generation. Mr. Queisser replies, de- 
fending the Benson “Critical-pressure” system. 
Readers familiar with other types of high-pressure 
boilers, particularly the normal drum types widely 
used in America, are invited to join the discussion. 


Loeffler’s articles (March 19 and 26) on the genera- 
& tion and use of steam at high pressures and tempera- 
tures and to invite interested readers to join in a general 
discussion on this subject. The writer of the present 
article gladly follows this invitation by contributing an 
answer which will especially deal with the Benson boiler. 
Both the Benson and the Loeffler boiler are radically 
different from the normal-type boilers now in use for 
pressures up to 400 to 600 Ib. Some other high-pressure 
boilers, especially in America, are substantially of the 
same design as the water-tube boilers for moderate 
pressures. 

We agree with Doctor Loeffler so far as we also be- 
lieve that for highest pressures, say above 1,000 Ib., the 
normal type boiler will not be applied with success, but 
that future development will rather trend toward a spe- 
cial type of boiler bett’r adapted to the requirements of 
high-pressure steam generation. 

The principle of the Benson process is likely to be 
known to Power readers by this time from several 
publications in the past: Power, May 22, May 29, 1923; 
March 18, 1924; Feb. 3, 1925; May 31, 1927, and Power 
Plant Engineering, July 1, 1928. 

Steam generation takes place in the neighborhood of 
the critical point (3,200 tb. ner sq.in., 706 deg. F.), 
where the specific volume of the dry saturated steam 
exactly equals that of the liquid, so that the water is 
converted into steam as a whole without steam bubbles 
being formed. The water circulation is entirely ar- 
tificial, the pressure being maintained only by the feec~- 
pump. The boiler proper consists simply of tubes 
through which the water is forced and in which its tem- 
perature gradually increases until the critical temperature 
is reached, the remainder of th> heating surface acting 
as superheater. 


[: WAS a good idea for Power to present Doctor 
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Benson Boiler versus 
A Reply to Doctor Loeffler 


By H. W. QUEISSER 


Junior Test Engineer 
Stemens-Schuckertwerke, Berlin, Germany 


Nowhere in the boiler exists a mixture of water and 
steam, so that boiler drums and return tubes can be 
dispensed with. The steam output per tube is limited 
only by the tube diameter and the velocity allowed in 
the tubes. The number of rows in parallel is determined 
in each case according to the desired total output. 

As a matter of fact, the Benson process may be car- 
ried out with any liquid and its vapor, water and steam 
merely being the most practical working medium at the 
present time. 

From Doctor Loeffler’s article readers could be misled 
to the conclusion that Doctor Havlicek had first pointed 
out this system of steam generation. What Doctor Hav- 
licek, however, published sixteen years ago, was a merely 
theoretical investigation on the thermai efficiency of the 
Carnot cycle as affected by the initial steam pressure 
and temperature. Naturally, this comparison of initial 
pressures was extended up to the critical pressure, which 
has long been a common concept of physicists, but nothing 
was said in that article about actual generation of steam 
at the critical pressure. 

The first man really to develop a practical process of 
generating steam at the critical state was Mark Benson, 
who took out his first British patents in May, 1922. 

The extremely high critical pressure of water, which 
amounts to 3,200 Ib., makes the Benson boiler rank fore- 
most in high-pressure steam generation. 

Doctor Loeffler limits the pressure of his boiler to the 
order of 1,500 to 2,000 Ib., claiming that there should 
be no thermal gain above this pressure. If one merely 
looks at the adiabatic heat drop available at a given back 
pressure, it is true that there is a maximum, say around 
1,600 Ib., but it will be easily realized from a glance at a 
Mollier chart that above this pressure the total heat input 
per pound of steam decreases much more rapidly than 
the adiabatic heat drop available, so that the thermal 
efficiency keeps on increasing up to much higher initial 
pressures, say around 2,500 Ib., depending on the back 
pressure. 

Another advantage of the higher steam pressure in 
the Benson boiler is the better heat transfer between the 
tube walls and the water or steam, respectively. This is 
due to the higher density of high-pressure steam and to 
the greater velocity that is customary in the tubes of the 
Benson boiler. 

This better heat transfer has two good effects: First. 
it reduces the heating surface required for a given out- 
put. Secondly, it brings the temperature of the tube- 
walls much closer to that of the liquid or steam inside, 
so that a considerably higher superheat may be allowed 
without endangering the tubes. 

In the case of the Loeffler boiler we have, so tc speak, 
a separately fired superheater. The tubes that are ex- 
posed to the radiant heat, are filled with superheated 
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steam. In the Benson boiler, however, the tubes forming 
the radiant heating surface in the combustion chamber 
are filled with water, thus giving a safer temperature of 
the tube walls and a better temperature difference for 
radiation. 

On the other hand, the superheater tubes of the Ben- 
son boiler are protected against direct radiation, which, 
in addition to the smaller temperature difference between 
walls and steam, guarantees reliable operation. 

The fact that the steam is generated at a pressure 
more or less above that at the turbine throttle is imma- 
terial, because the heat content remains constant anyway 
and the increase of entropy means very little in this 
range of pressure, as can be seen easily from a Mollier 
chart. The advantage of generating steam at as high as 
3,200 Ib.—even if the turbine uses only 2,500 or 2,000 Ib. 
or less—is a rather practical one, namely, the avoidance 
of any drums and return tubes and all the troubles expe- 
rienced from evaporation and ebullition in the case of 
natural circulation at pressures below the critical. Thus 
the heating surface of a Benson boiler can be located 
from the viewpoint of ideal combustion and gas flow 
without any restrictive considerations as to the placing 
of drums or return tubes. 

Doctor Loeffler points out in his article that any un- 
equal flow of the water or any difference in the heat 
input to the tubes should act harmfully in the Benson 
boiler. It is true, of course, that care must be taken to 
secure a uniform distribution of the flow of water as 
well as of the heat input from the fire. This is mainly a 
question of design and in the actual Benson installations 
this uniformity has been materialized fairly well. More- 
over, the most recent designs for new installations show 
some more improvements along this line, one of the 
main features being the helically wound (instead of ver- 
tical) coil around the combustion chamber through which 
all parallel rows should be affected in the same way by 
any possible fluctuation of the powdered coal flame or 
by an uneven firebed in the case of stokers. 

Furthermore, the objection is heard sometimes, that 
because of the relatively small water storage capacity the 


-because of the large resultant power required of the feed 


pump. If we consider, however, that in most cases the 
steam has to be throttled anyway from the critical pres- 
sure to that at the entrance to the turbine and that, more- 
over, in this range of pressure several hundred pounds 
means but a small percentage of the total, it will be real- 
ized easily that the Benson boiler is the very boiler for 
high velocities, which is one reason for the good heat 
transfer that has been mentioned already. 

As far as the power input to the feed pump is con- 
cerned, one must not be misled by the high figure of the 
critical pressure per se. He should rather keep in mind 
that the total heat content as taken from the steam tables 


“The advantages of Loeffler’s drum are 
evident, but judging the systemasawhole, 
one must not forget that there is also an 
economizer in the setting of the Loeffler 
boiler, the tubes of which are endangered 
by possible scale deposits.” 


“Another advantage of the higher steam 
pressure in the Benson boiler is the better 
heat transfer between the tube walls and 
the water or steam, respectively. This is 
due to the higher density of the high-pres- 
sure steam and to the great velocity.” 


variations of pressure would be too high if the load 


should change suddenly. These predictions have failed 
to materialize, because with a good automatic or push- 
button control, in connection with a flexible firing method, 
one can rapidly follow the fluctuations and easily restore 
the ovressure. On the other hand, the lack of large 
water storage is an advantage of the Benson boiler in 
that any possible rupture would be harmless. 

Another point about which wrong ideas seem to cir- 
culate, is the velocity of the water in the tubes of the 
Benson boiler and the power required of the feed pump. 
Doctor Loeffler states in his article in Power that high 
velocities would be impracticable in the Benson boiler 


June 4,1929—- POWER 


or from a Mollier chart, includes the energy added by 
the fuel plus that added by the feed pump, so that the 
energy input to the water by the feed pump may be 
subtracted from the number of B.t.u. that have to be 
delivered by the boiler proper. Moreover, most of the 
losses of the feed pump will be returned as internal en- 
ergy in the water. 

As compared with the Loeffler steam pump especially, 
the Benson feed pump has the advantage of pumping a 
much smaller volume per pound of steam delivered, not 
only because of the higher density, but also because the 
amount of steam that has to be circulated through the 
Loeffler steam pump is about three to four times as much 
as the net output. 

As far as the feed water is concerned, Doctor Loeffler 
compares the drumless Benson boiler with the large 
vaporizing drum of his boiler, pointing out that no danger 
should be feared from impure feed water in the Loeffler 
boiler. The advantages of Loeffler’s drum without metal 
heating surface are evident, but, judging the system as 
a whole, one must not forget that there is also an econ- 
omizer in the setting of the Loeffler boiler, the tubes of 
which are endangered by possible scale deposits. 

In the Benson boiler no hard scale is formed because 
of the forced circulation and because of the absence of 
any steam bubbles. The impurities rather collect as dirt 
and mud and are easily removed by routine blowdowns 
from the different rows of tubes. 

Benson boilers have now been running for years in 
Germany, and many prominent American engineers have 
seen them in operation. A new boiler of 45 tons per 
hour capacity is nearing completion, and work has been 
started on a unit of 100 tons per hour. 

It will be understood that much research and test work 
was required in order to develop commercially such an 
outstanding process as the Benson process. This has 
been done in recent years by the Siemens-Schuckert- 
werke, A. G., Berlin, Germany, and although much re- 
mains to be done, one can say already that the Benson 
boiler has reached a state of development which is likely 
to open a new era in high-pressure steam generation. 
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Right Out the Plant 


Otto Atmospheric Gas Engine Wanted 
by the U. S. National Museum 


N PAGE 675 of the April 23 number reference is 
made to the original Otto engine and the desire of 

the National Museum at Washington, D. C., to have one. 
There were quite a number of these engines in opera- 
tion in the Centennial Exposition held in Philadelphia 
in 1876. I had just graduated from Swarthmore Col- 
lege as an engineer and I spent many an hour watching 
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Elevator machine patterned after the 
original Otto engine 


those machines. They were beautifully made. They 
had large flywheels, and everything had a most pains- 
taking finish. I think there were some six or eight, 
perhaps more, of these engines in the exhibit, and they 
were all piped up with the city illuminating gas. 

The reason I remember about them is because I got 
an idea from the machine for an elevator. The accom- 
panying illustration, or that part of it on the right, 
would be a fair copy of the machine. 

In my machine I used a rack and pinion, multiplying 
the motion of the rack in the way shown. We made 
several of these machines on this plan for running dumb- 
waiters in apartment houses in New York City, and 
they worked fine. The rope wheel on this machine was 
the flywheel of the engine. 

In the article referred to it was stated that the engine 
was driven by the weight of the piston dropping down, 
but it was my impression that the impulse came from 
the shooting of the piston up. 

Perhaps if a search were made through Philadelphia, 
one of these machines might be found, as the Otto Engine 
Works was afterward established there, where they 
manufactured large numbers of these machines, later 
improved. Their plant was on Walnut Street, at the 
western end of the bridge over the Schuylkill River. 

Coatesville, Pa. Wm. H. Ripeway, 

The Craig Ridgway & Son Company. 
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Use of the Torch in Changing 
Superheater Tubes 


HANGING the tubes of superheaters that have the 

loop ends expanded into a manifold is, in some in- 
stallations, rather difficult. If there is an expert oxy- 
acetylene torch operator available, then the quickest way 
is to cut each end of the loop fairly close to the header 
(about 4 in. away) so that the loop can be removed. 
The next thing is to remove the expanded ends, and it is 
for this that skill with the torch is required. 

To cut a groove in one side of the tube without damag- 
ing the surface of the hole in which the tube is expanded 
requires care and experience in handling a torch. What 
makes it possible to cut a tube in this way is the fact that 
it is to a certain extent insulated from the header by the 
lamination that separates them. This allows the tube to 
heat more quickly than the surface of the hole. 

First the bell of the tube is cut away as in Fig. 1. 
Then, using a torch of suitable shape (one with a 45-deg. 
head may be right), the groove is cut on one side (Figs: 
2 and 3) until the last remaining particle of the tube 
blows away from the seat, at one spot. The little that 
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How the torch and special tools are used 


now remains in the groove will not prevent the easy 
driving out of the tube end. It will be seen by Fig. 3 
that there is a gradual burning away of the tube surface 
until enough has been removed. 

For such tubes as cannot be reached with the torch 
or when there is no reliable torch operator available, I 
have designed the tool shown in Fig. 4. The drill, or 
reamer, is 7g in. smaller than the tube hole. This is a 
slower process than cutting out with a torch, but where 
only a few tubes have to be removed it is fast enough. 
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The tube is first cut off about one-half inch away from 
the header by an internal tube cutter or by a torch; the 
use of the latter here requires only ordinary care. The 
drill is mounted as shown in Figs. 4 and 5. To reduce 
the speed sufficiently the gear case of an old air motor 
was fitted up as shown in Fig. 5. This reducing gear 
has proved useful for other purposes, reaming large 
holes, etc., where a slow-speed motor was not available. 
Long Beach, Calif. E. J]. JoRDAN. 


Method of Tempering Coal 
in the Furnace 


N THE Nov. 6, 1928, number of Power L. W. Hay- 

ward had an interesting article on the “Methods of 
Tempering Coal for Traveling Grate Stokers.” The ad- 
dition of the moisture ofte: improves the burning qual- 
ity of the coal to such an extent that a saving of from 2 
to 10 per cent in furnace efficiency results. 

The moisture added to the coal reduces the caking 
tendency through the bursting action of the escaping 
steam, thus preventing formation of bunches or large 
cakes of coal, reducing ashpit loss and increasing the 
CQOxz, which reduces the stack loss. 

The real effect of moisture, however, is not so great 
owing to the fact that the moisture is evaporated at low 
temperature, while the caking of the coal takes place only 
at high temperatures. Therefore it would seem that the 
moisture is evaporated before it can do much good. 

The bursting action in the lumps can be attained if 
to the bituminous coal some fuel with a considerable 
quantity of volatile matter be added, especially that with 
low temperature of distillation and ignition; for instance, 
sawdust. By adding this fuel the burning temperature 
will not be reduced and stack loss will not increase. The 
volatiles are distilled off at comparatively high temper- 
atures, close to the temperature at which the caking of 
the coal takes place, therefore the bursting action in this 
case should be greater than by using moisture. 

The volatiles having low ignition temperatures are not 
only easily inflammable by themselves, but also ignite the 
volatiles in the bituminous coal and even the heavy hy- 
drocarbons which require high temperatures for ignition. 
Subsequently, there will be no caking into bunches or 
lumps and the burning will be smokeless, as the fuel 
added improves the burning of the volatile matter in 
the coal, while the coal itself prevents the volatile matter 
escaping too readily from the added fuel. 

The foregoing statement was verified in 1922-23 in 
one of the boiler plants of Suchan Coal Mines near 
Vladivostok. In this plant there were four hand-fired 
boilers, two being of the locomotive type and two of the 
locomobile type. 


The daily consumption of coal was four cars of five. 


tons each, or a total of twenty tons. At my request, 
instead of four cars of coal the boiler room received two 
cars of coal and two cars of sawdust, and this quantity 
proved to be quite sufficient. 

Thus, two cars of sawdust, weighing less than three 
tons, were substituted for two cars of coal weighing ten 
tons with calorific value of about 12,400 B.t.u. With 
this combination of fuels the clinker formation on the 
grates was avoided and the necessity of cleaning boiler 
tubes was lessened. 

Under these circumstances it would be only right to 
pay 34 times as much for the sawdust as for the good 
coal. However, at the Suchan Mines, the cost of saw- 
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dust, as well as the delivery of it from the sawmill, 16 
miles distant, was a small item, thus the practical economy 
attained reached 50 per cent. ‘Taking into consideration 
the calorific value of the sawdust, the general economy 
of fuel was about 46.5 per cent. 
There are many other materials that possess nearly 
the same virtues as sawdust, and should they be applied 
for the purpose of tempering cua! ! would be possible 
tu pay high prices for them and still have profit. 
Sometimes good results might be obtained by addin« 


suitable brown coal screenings for which, however, n ° 


would be possible to pay more than it is worth, on a basis 
of its calorific value. 

This method of tempering coal in the furnace is 
especially advantageous wherever the draft is somewhat 
limited. M. WOCHERJINSKY, 

Harbin, China. Bryner & Company. 


Improvised Pipe-Flange Gasket 


BOUT a year ago I experienced some difficulty in 
making up a 6-in. ell to a non-return valve and the 
sketch shows how the difficulty was successfully over- 
come. 
Having tried several gaskets none of which made a 


Coated witn red lead 
and linseed orl------.. 


Fine thread cottan-.. 


Sturns /Oamp. 
lead fuse wire 


na) highspressure 


gasket, 
Uneven face 


ig 

RY 

[EN 

| \ on 6" ell 


Sheet asbestos gasket remforced with three turns of 
lead wire 


tight joint, I made an examination and found the face 
of the ell had not been faced off true. Not having the 
time or the necessary facilities to correct the face of the 
ell, I tried an experiment which proved successful. A 
regular high-pressure sheet-asbestos gasket jg in. thick 
was prepared as follows: Three turns of 10-ampere lead 
fuse wire was laid on one side and held down near the 
outer edge with fine thread (cotton) at about four points 
as shown. The side with the fuse wire was painted with 
a mixture of red lead and linseed oil, then the gasket was 
suspended and inserted between the flanges with the fuse 
wire toward the face of the ell. The joint was pulled 
up in the usual manner and a small amount of steam 


turned on for about fifteen minutes, allowing the job to 


get thoroughly heated without much pressure. 

This job has now been in service for about a year 
carrying 190 lb. pressure with about 100 deg. superheat 
and has remained perfectly tight. R. J. NAGLE. 

Westmont, N. J. 
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Josiah Hornblower 


HE Foreword “Josiah Hornblower,” in the April 30 

number mentions that the University of Edinburgh 
was the place where James Watt made his discovery 
while working as an instrument maker. This is not 
correct, because Watt made his discovery at the Uni- 
versity of Glasgow, where his skill as an instrument 
maker had been recognized for some time. 

Watt left Glasgow in 1755 to study instrument making 
in London and returned to Glasgow in 1757. His inten- 
tions to start business in Glasgow as a master instrument 
maker were frustrated by a local body called the Incor- 
poration of Hammermen, who refused to recognize his 
practically new trade and denied him the right to practice 
anywhere in the city. 

Fortunately, he was engaged by the University of 
Glasgow to repair some astronomical instruments and 
his skill quickly attracted the attention of the professors. 
Recognizing that he could not work in the city, they 
built a special workshop for him inside the University of 
Glasgow and gave him protection from the Incorporation 
of Hammermen. 

During the next six years Watt studied the theory of 
steam engines. He found out that the University of 
Glasgow possessed a model of a Newcomen engine, which 
at that time was in London for repairs and arrangements 
were made to return the engine to Glasgow. 

In the year 1763 the Newcomen model was returned 
to the University of Glasgow, and while repairing this 
model, Watt made his discovery which helped to solve 
the difficulties of Newcomen, Papin, Savery and others. 

Cumberland, Md. Bart J. Lyons. 

[I stand corrected.—F. R. Low.] 


The Maintenance of Air Compressors 


N AIR compressor forms an indispensable part of 
{ X every oil-engine plant for supplying either the start- 
ing and fuel-injection air or starting air only. The usual 
form of air compressor used for this work is a two- or 
three-stage machine driven either from the engine crank- 
shaft or by an independent motor. 

One of the important things in operating a com- 
pressor of this kind is to watch the readings on the pres- 
sure gages between the stages, for if any unusual change 
takes place it should be investigated at once, as it de- 
notes leaky valves or piston rings either in that stage or 
the one above it. Provided the readings of these pres- 
sure gages do not vary greatly from the pressures shown 
when the compressor was first started, the valves and 
piston rings can be considered to be in reasonably good 
condition. Leaky valves and piston rings may be caused 
by the air containing abrasive impurities. This makes it 
advisable to fit filters over the air intake. 

In some cases the valves and piston rings in the low- 
pressure cylinder may be unaffected, but those in the 
intermediate- and high-pressure cylinders badly scored. 
The cause of this is not impurities in the air as it enters 
the cylinders, but impurities collected in the co™pressor. 
Steel and iron parts may rust owing to moisture col- 
lected from the air, the loose rust being carried away 
with the air and scoring the metal surfaces in the suc- 
ceeding stages. 

A place where rust is likely is in steel purge chambers 
between the stages. Water collects in these and causes 
‘usting. The best remedy is to paint the interior of the 
chambers with a good metallic enamel. 
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The proper lubrication of air compressors is most im- 
portant. The use of a poor oil may cause considerable 
trouble from excessive carbon formation in the cylinders 
and intercoolers. In some cases, in order to reduce the 
amount of carbon formed, lubrication with soapy water 
is adopted after the compressor has been started, oil 
lubrication being reverted to about one hour before 
stopping, to avoid trouble from water being left in the 
compressor. The soapy solution is made from about one 
gallon of soft water to which two pounds of soft soap 
has been added and dissolved. While this solution is 
being fed, the drain cocks should be opened frequently 
to drain away any water and sludge. 

Intercooler coils occasionally fail by bursting. This 
is sometimes due to an oil explosion in the coils and the 
reduction in their strength by erosion and corrosion. 
These coils should be inspected every six months, the 
wear in the coil usually being calculated by its weight. 
The coil is weighed at each inspection, and when a 
weight reduction of 30 per cent is reached the coil is dis- 
carded. The coil is of course cleaned before weighing. 

By avoiding overheating the compressor, using lubri- 
cant sparingly and removing solid impurities from the 
air by filtering, the life of these coils can be lengthened 
and the liability to failure by bursting materially reduced. 

Brentford, England W. E. Warner. 


Going Over the Chief’s Head 


OING over the chief’s head seems to be, as always, 

the big stumbling block to the young and ambitious 
engineer. The question is an old one, and to my mind 
Power’s answers, so far, are about all one could expect, 
bar past recollections. But I feel the question is one 
deserving more attention. 

If it were not for enthusiasm and interest among our 
engineers, this country would not be what it is today. 
It has been said that enthusiasm is the father to all 
ideas. But, unfortunately, all ideas are not good—in 
their application. And that’s the problem. Here is 
about the way it works out. The engineer gets a really 
worth-while idea. It has been approved by some leading 
technical publication, vouched for by the local chapter. 
The savings are reckoned in four places, which would 
pay off the total indebtedness in a year or so. Yet the 
chief engineer refuses to entertain the idea. There is 
friction, and probably the assistant loses his job. 

Most chiefs know full well their immediate needs con- 
cerning operation and occasionally entertain dreams of 
the future; most are open-minded. It is proper to confer 
with the chief when considering changes in equipment. 
Possibly he will rule against you. He can’t and will not 
tell you that he secretly knows the corporation plans to 
liquidate, to sell out, to consolidate, to build anew, or to 
buy all its power—that the whole power situation is 
now being hashed over, that a new highly recommended 
engineer now has his application in; that the gain you 
expect to show is totally offset by certain velvet rebates 
which are Greek to you, that the directors are—well, in 
short, you are not in possession of all the facts. 

And so in view of the foregoing, if you are positive 
that the chief is holding out on you, that he can’t speak 
with authority, go to the next in line who can. 

H. A. Livincston, 
Chief operating engineer, 
Holyoke Power & Electric Company. 
Holyoke, Mass. 
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What’s New Plant 


HOW THE MANUFACTURER CONTRIBUTES TO THE JOB OF GENERATING 


TRANSMITTING 


AND APPLYING THE 


POWER SERVICES 


--Hollow 


Plaster 


--Absorbit 


Fig. 1—Soundproofing insulation 
applied to walls 


Wall and Floor 
Soundproofing Material 


O RESTRICT and _ overcome 

the transmission of sound waves 
through a partition wall or floor, the 
Korfund Company, 235 East 42nd 
St., New York City, has developed 
two types of material—‘‘Absorbit” 
for wall insulation and “Absorbo- 
Phone” for floor insulation. 

Absorbit is made of layers of 
fibrous material with an air spacer 
and is impregnated with asphaltum. 
The layers are laminated together to 
3 in. thickness and are made in 
standard plate size 24x48 in. They 
are readily cut to any desired shape, 
and according to the manufacturer, 
they are non-porous, odorless, im- 
pervious to moisture, and will not 
crack or buckle. The plates may be 
installed on existing walls or between 
walls, as shown in Fig. 1.. They can 
be fastened to any kind of even sur- 
face by a mastic, and the surface of 
the plates is such that plaster can be 
applied directly to it. 

To soundproof a floor it is neces- 
sary to guard against vibrations 
transmitted through the building 
structure. The most effective bar- 
rier to vibration of this kind is the 
interposition of an air space. An ap- 
proach to this is made in Absorbo- 
Phone by the use of finely ground 
cork. As shown in Fig. 2, strips 
of natural cork 2 in. thick are fast- 
ened lengthwise and crosswise to the 
foor slab with mastic. Into these 
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spaces specially prepared finely 
ground cork is distributed. The cork 
strips are then given a coating of 
asphaltum and a layer of asphalt felt 
is spread, the edges of the felt being 
overlapped and sealed. This gives 
a non-porous layer of low density, 
upon which any kind of finished floor 
can be used without affecting its 
insulating or sound-deadening prop- 
erties. The finished floor is separated 
from the wall structure by a natural 
cork strip 4, as shown in Fig. 2. 


Cork strips 


re MQ 


finely ground cork 
= 7 


Finished floor. Asphalt felt. 


‘Cork 


Fig, 2—Typical arrangement of 
floor insulation 


— 


Pipe of Asbestos and 
Cement 


SEAMLESS pipe made of as- 

bestos and cement, known as 
Transite pipe, is being introduced in 
the United States and Canada by the 
Johns-Manville Corporation, New 
York City, under patents of the Eter- 
nit Pietra Artificial, Societe Anoni- 
ma, of Genoa, Italy. While new to 
America, the pipe has been in use for 
a number of years in Europe, where 
its durability under various condi- 
tions of soil and for a great variety 
of purposes is said to have been thor- 
oughly established. It will be manu- 
factured in five general classes, one 
class of light weight designed for flue 
piping and exhaust stacks, and four 
pressure classes to carry liquids at 
working pressures of from 40 to 225 
lb. The flue pipe is said not to be 


affected by ordinary stack tempera- 
tures, and the pressure pipe is suit- 
able for delivery of hot or cold water, 
brine and various process liquids and 
solutions under pressure. 

The pipe material is of dense close 
grain which is readily cut, tapped or 
threaded with the same tools and in 
the same manner as is iron pipe. Its 
weight is from 50 to 65 per cent less 
than cast-iron or steel pipe. It will be 
made in various diameters from 2 to 


40 inches. 


Electric Melting Pot with 
Bottom Pouring Spout 


N ELECTRIC metal melting pot 
with a bottom pouring spout is 
announced by the General Electric 
Company, Schenectady, N. Y. The 
bottom pouring feature is particularly 
applicable in cases where it is im- 
practicable to ladle and where large 
quantities of metal are handled. It 
is designed for melting babbitt, lead, 
tin, solder, and similar metals except 
spelter or zinc, at temperatures not 
exceeding 950 deg. F. 
In the new pot the heat is gener- 


Heating units? 


Cross-section of imelting pot 


ated right in the metal, affording 
quick heating and low radiation loss, 
and the heating units are easily re- 
placeable. 

The control consists of an auto- 
matic control panel and a temperature 
control instrument. Manual control 
is not recommended. 
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Forged Steel Trap for 
High Pressures and 
Temperatures 


HE forged steel steam trap illus- 
trated, recently announced by the 
Armstrong Machine Works, Three 
Rivers, Mich., has been developed for 
service at high pressures and tem- 


Forged steel trap 


peratures. The heavy forged pattern 
is built for pressures up to 900 Ib. 
and the extra-heavy pattern for pres- 
sures up to 1,350 lb. Both types will 
operate. at temperatures up to 750 
deg. F. 

These new traps embody the in- 
verted submerged-bucket principle 
used on the line of traps made for 
some years by this company and, in 
addition, have forged-steel bodies and 
stainless-steel operating parts. Be- 
cause of their small size and relatively 
light weight, no special support is re- 
quired other than the pipe on which 
the trap is installed. 


Hydraulically Operated 
Sewer Back-Up Valve 


O OVERCOME the _ hazards 

from sewer back-up or overflow 
in the basement of plants or build- 
ings at the time of heavy storms or 
maximum flow, the “Sentinel” sewer 
valve, illustrated, has been developed 
by the Little Giant Manufacturing 
Company, 1917 Nicollet Ave., Min- 
neapolis, Minn. 

The valve is operated entirely by 
hydraulic pressure. When in neu- 
tral position, it is always open and 
it remains open until a backup occurs. 
At the time of a backup the water 
floods into the float chamber, raising 
the float, The stem of the float con- 
trols a series of four valves. As the 


942 


float rises, the supply valve at the 
top is opened and the discharge valve 
at the top of the hydraulic cylinder 
is closed. The supply valve at the 
bottom of the hydraulic cylinder is 
closed and the discharge valve is 
opened. This places the hydraulic 
pressure on the top of the piston, 
of which the stem of the valve is an 
integral part. Pressure being down- 
ward, this closes the gate of the valve _ 
on the sewer line. _ 

When the water recedes, the op- 
posite takes place. The water drop- 
ping in the float chamber drops the’ 
float. This puts the reverse action 
on the four valves, putting pressure 


Assembly of “Sentinel” Safety Sewer 
Valve 


on the bottom of the cylinder. Pres- 
sure now being upward, the gate 
valve is again opened. 

The city water supply can be con- 
trolled by attaching a rod from the 
top stem of the cylinder to a quick- 
opening valve on the cold-water line 
placed directly above the cylinder. 
This prevents flooding from the in- 
side in times of storm. In buildings 
or plants where it is desired to shut 
off the current on electrically oper- 
ated apparatus, the same principle 
may be applied. A rod attached to 
the stem of the valve can be con- 
nected with a make-and-break switch. 

All moving parts of the valve are 
of bronze, to preclude any possibility 
of corrosion. Other parts of the 
valve are made of cast iron and steel. 
The valve is supplied fully assembled 


ready for installation and operation: 


New Lines of Small Air 


Compressors 
NEW series of small air com- 
pressors, comprising eleven 


models, in the stationary and portable 
types, with or without tanks and ar- 
ranged for motor and gasoline-engine 
or lineshaft drive, is announced by 
the Curtis Pneumatic Machinery . 
Company, St. Louis, Mo. 

There are three general | classes : 
Single-cylinder, . single-stage;  two- 
cylinder, two-stage (duplex); and 
two-stage. The first two are for in- 


_ termittent service at pressures not ex- 


ceeding 150 Ib. and are either air- or 
water-cooled. The two-stage type is 
for either intermittent or continuous 
service under pressures from 150 to 
200 Ib. and is air cooled. All are of 
vertical construction, and automatic 
or manual starting and unloading de- 
vices are provided as desired. Other 
important features of design include 
crankshaft of drop-forged steel, 
tapered roller main bearings, suction 
and discharge valves with their seats 
combined in a nested valve assembly, 
and disk-type light-weight valves with 
short travel and small clearances. 
Two-stage compressors have either 


Cut-away view of two-stage 
compressor 


a single or double coil intercooler sys- 
tem consisting of a copper coil 
mounted on the high-pressure side. 
Continuous integral fins on the inter- 
cooler increase its radiating surface. 
The flywheel is equipped with fan 
blades which increase the cooling by 
forcing air over the coil. Flat belt 
pulleys, either tight or loose as de- 
sired, are furnished with the com- 
pressors. 
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Absorption Dynamometer 


An absorption dynamometer for 
use in testing steam turbines, steam 
engines, and the different types of 
internal-combustion engines in capac- 
ities up to 2,000 hp., is being built by 


Dynamometer for capacities up to 
2,000 hp. 


the Murray Iron Works Company, 
Burlington, Iowa. 

The machine comprises from one to 
ten disks revolving in compartments 
formed of series of diaphragms. 
Owing to the rotation the water, when 
admitted from the tank at the top of 
the brake, in entering the casing is 
thrown to the circumference by cen- 
trifugal force and there forms a ring 
at all times. 

As the discharge valves are closed 
off or the inlet valve opened, increas- 
ing the braking water surface against 
the disks, the load is increased or 
vice versa. 

The casing is cylindrical and sup- 
ported on roller bearings so as to 
permit rocking and recording the 
torque on a scale heam. 

The main bearings of the dyna- 
mometer are deep-groove ball bearings 
for the smaller sizes and self-aligning 
turbine bearings with forced lubrica- 
tion for the larger sizes. The bear- 
ing supports are so arranged that all 
the losses are recorded as load on the 
scale beam, thus eliminating all cor- 
rections. 

The manufacturer claims for these 
dynamometers unusual range of ab- 
sorption and unusual sensitiveness, it 
being possible to record accurately 
loads as low as 3 per cent of the max- 
imum, and there have been instances 
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where engines have been run for a and surges from near-by high-tension 
period of several days without load line. The equipment is mounted on 
changes exceeding #45 per cent of the steel panels giving a compact and 


maximum. 


Simplified Synchronous 
Visual Supervisory 
Control 
N IMPROVED and _ simplified 


synchronous visual supervisory 
control equipment, designed to com- 
bine simplicity of design with high- 
speed performance is announced by 
the Westinghouse Electric & Manu- 
facturing Company, East  Pitts- 
burgh, Pa. 

The system provides for any num- 
ber of remote metering and synchro- 
nizing indications as well as any num- 
ber of remote control operations and 


Supervisory control panels 


supervision indications—all over the 
same four line wires. The improved 
equipment is an all-relay system and 
any number of apparatus units in 
systems of any size may be placed 
under the control of a single dis- 


_ patcher. The apparatus is normally at 


rest and is started either by the dis- 
patcher or when an automatic opera- 
tion takes place in the substation be- 
ing controlled. 

The control is designed to obviate 
the possibility of a false operation 
due to any disturbance on the super- 
visory line wires such as might be 
caused by lightning or by induction 


readily accessible assembly. 


Dust-Tight Enclosures 
for Motor Starters 


HE development of dust-tight 
inclosing cases for their across- 
the-line automatic starters, is an- 
nounced by Cutler-Hammer, Inc., 
190 Twelfth St., Milwaukee, Wis. 
For motors up to 5 hp. the case is of 
cast iron and for larger sizes it is 
made of heavy welded boiler plate. 
A soft rubber gasket is used between 
the cover and case. Eyebolts with 
wing nuts at the sides, hold the cover 
tight. In addition to being dust-tight, 
the small cast-iron inclosure is also 
weatherproof. It has the start, stop 
“and reset buttons mounted directly in 
the cover. The larger sizes have the 
reset button only in the cover, and a 
separate dust-tight push-button  sta- 
tion provides remote control for the 
starters. 
The new dust-tight equipment will 
not replace the standard dustproof 


Dust-tight inclosing case closed 
and open 


inclosures made by this company, but 
is to be offered as an option for in- 
stallation in pulverizing plants, mines 
and other industries where the dust 
in the air may interfere with -the op- 
eration of the starter. 
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FROM AMONG THE READERS’ 


CouPLING FoR Pump.—lIs 
a flexible coupling necessary between 
a centrifugal pump and its motor if both 
are bolted to a single rigid cast-iron 
base? E. S. M. 

A flexible coupling is always advis- 
able and, for many such pump installa- 
tions, is absolutely necessary. Even 
though initial alignment of all the bear- 
ings is assured by the one-piece rigid 
base, there is always danger that there 
is enough dynamic unbalance in the 
shaft to cause severe vibrations. By 
dividing the shaft, through using a 
flexible coupling, into two shorter sec- 
tions, whipping will not occur at a 
speed that for the long shaft would be 
a critical speed. 


TuRBINE STEAM CoNSUMP- 
TION.—II’e find that the steam con- 
sumption of our 1,000-kw. turbine ts 
much higher than heretofore. The con- 
denser vacuum is the same and the 
boiler pressure remains unchanged. 

M. M. 


If you are using raw feed water, it 
is possible that the blading is in bad 
shape, or the boiler may be priming 
enough to carry water over to the tur- 
bine. This may have eroded the blades, 
or a slug of water may have broken out 
all or a part of the blades on one wheel. 


PRESSURE AT END oF ExPANn- 
s1on.—One of the questions asked 
by a New York Board was, “what is 
the pressure at the end of expansion if 
the cutoff is at one-third stroke, clear- 
ance 5 per cent and the steam pressure 
100 Ib. gage?” How is this found? 

G. W. 

When steam expands, the pressure 
volume is always a constant; in other 
words, the volume at cutoff pressure 
= volume at end of stroke X pressure 
at end stroke. The volume at cutoff is 
equal to 4, or 0.33 of the stroke volume. 
The clearance is 5 per cent of the total 
cylinder volume, which is made up of 
the stroke volume plus clearance volume. 
Call the stroke volume S, and the clear- 
ance volume C, the S + C = JV, 
where V’ is the total volume. As C = 5 
per cent or 0.05, S + 0.05V = V, or 
S = V — 0.05V. This makes $ = 
95V. If cutoff is at 4, or 0.33 of the 
stroke, then the cutoff volume is 4 X& 
0.95V + 05V = .321V. 

The product of initial pressure and 
cutoff volume is then 0.3217 & (100 
+ 15); absolute pressure and not gage 
pressure is used in this expression. As 
already stated, the volume at the end 
of expansion the pressure is equal 
to cutoff volume X initial pressure. 
This can then be set down as 0.321)” 
(100 + 15) = VP, when P is the 
pressure at the end of expansion. Solv- 
ing, we find that P is equal to 37 Ib. 
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Conducted 
By 
L. H. Morrison 


absolute, or 22 lb. per square inch gage. 
While this is the answer obviously 
required by the examiner’s question, it 
is well to remember that the exhaust 
valve opens before the end of the stroke, 
whereupon the pressure drops sharply, 
so that at the actual completion of the 
stroke the pressure within the cylinder 
is practically that existing in the ex- 
haust line, atmospheric, or 0 gage, in 
case of a non-condensing engine. 
H EATING SURFACE OF BoILer.—How 
does one figure the heating surface 
of a horizontal tubular boiler? §. H. 


The total heating surface is usually 
considered as being made up of 3 shell 
area + § head areas—the area of the 
tube opening + the surface area of 
the tubes. 

For example, a boiler 72 in. dia. X 
18 ft. long has 84 four-inch tubes. The 
area of the shell surface is 3.1416 


re X 18 = 339 sqft. The area of 


the tube head is 2 & 0.7854 K 6 
56.5 sq.ft. The area of one tube open- 


ing is 0.7854 (5) = 0.0871 sq.ft. 


The two ends of the 84 tubes will have 
an area of 2 K 84 X 0.0871 = 14.6 it. 
The net area of the two heads is then 
% X 56.5 — 14.6 = 23.1 sqft. 

The area of the tube surface = 84 
xX 3.1416 &K 18 = 1,579 sq.ft. 

The total heating surface is equal 
to % XX 339 + 231 + 1,579 = 
1,828 sq.ft. 


RAPPING CONDENSATE TO BOILERS. 

—In our factory steam is fed to 
rolls at 125 Ib., this being the boiler 
pressure. The condensate flows to a 
small tank connected to an open heater. 
The temperature in the heater cannot 
be above 212 deg. F., as it is vented; 
why cannot the returns be trapped back 
to the boiler at the temperature cor- 
responding to the 125-lb. gage pressure? 
What would be the savings? Ce 

There is no reason why the drips 
should be led to the open heater. It is 
possible to use a trap, or traps, to return 
the condensate to the boiler. 

A second method that is automatic, 
is the Holly loop. The drips can be led 
to a receiver and then returned to the 
boiler through the Holly loop. 

At 125 lb. gage each pound of con- 
densate contains 324.6 heat units. If 
this condensate is passed to an open re- 
ceiver, some of the water will evaporate 
until the tem_erature of the remainder 
reaches 212 deg. F., at which point 
each pound of water contains 180 heat 


units. There is then a loss of 324 — 
180 = 144 B.t.u. per pound of con- 
densate. 

If the boiler is fed water at 212 deg. 
F., to form steam at 125 lb. gage, a 
total of 1,192 — 180 = 1,012 Btu. 
must be added per pound. If fed 
water at 324 deg. F., only 868 B.t.u. 
need be added. The saving is, then, 
1,012 — 865 

1,012 
quired. There is a loss of 14+- per cent 
in feed water by putting it through the 
open heater. 


== 14 per cent in coal re- 


reg oF AMMONIA COMPRESSOR. 
—In the plant where I work we 
have a 20-ton horizontal, double-acting, 
Linde ammonia compressor running at 
70 r.p.m. The size of the cylinders is 
8x19 in. and the speed is 77 r.p.m. Is 
this speed fast enough to get the _ 
capacity out of the machines? ur 
evaporating pressure is about 15 lb. 
gage and the brine from the brine cooler 
ts about 15 deg. F. .<c 


To perform a duty of 20 tons of re- 
frigeration, heat must be abstracted at- 
the rate of 200 & 20 = 4,000 B.t.u. per 
min. Enough ammonia must be handled 
by the compressor to absorb this heat. 

You do not give the head pressure, 
but I will assume that the licuid 
ammonia in the receiver is at a tem- 
perature of 70 deg. F., and under the 
corresponding saturation pressure of 
114 lb. gage. Under these conditions a 
pound of liquid ammonia contains 120.5 
B.t.u., measured from —40 deg. *. 
After it evaporates in the coils at 15 Ib. 
gage, the pound of vapor contains 611.4 
B.t.u.; 611.4 — 120.5 = 491 B.t.u. has 
been absorbed from the coils. To ab- 
sorb 4,000 B.t.u., obviously one must 
circulate 4,000 — 491 = 8.15 Ib. per 
min. At 15 Ib. gage one pound ammonia 
vapor occupies 9.33 cu.ft., so that the 
8.15 Ib. will occupy 8.15 &K 9.33 = 76 
cu.ft. This is the volume of gas the 
compressor must pump per minute. 

Assuming a volumetric efficiency of 
85 per cent, the piston displacement per 
minute must be 76 — .85 = 89.4 cu.ft. 
The piston placement per revolution of 
a double-acting compressor is 2 X 
0.7854D? & S, when D is the diameter 
and § the piston stroke. For the 
8x19-in. machine the displacement be- 
comes 2 0.7854 

8x8sx19 
zx Li ewft. 

To handle 89.4 cu.ft. the r.p.m. must 
be at least 82, and to provide for piston 
leakage, lower volumetric efficiency and 
pressure drop in the suction line and 
valves, which increase the volume per 
pound of gas, the minimura to be used 
would be 90 r.p.m. The present speed of 
the machines will not give the capacity 
vou state. 
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PROBLEMS 


ANSWERS 


from Our Readers 


THE QUESTION 


80° aii 


N our plant air at 30 Ib. 

gage and about 80 deg. 
F. is put through a water 
cooler, consisting of the 
double-pipe coils 4, B and 
(, and then goes to a de- 
humidifier. The air goes 
into the cooler at 80 deg. 
and comes out at 60 deg.: 
the water goes in at 50 
deg. and discharges at 40 
deg. How can this be? 


T SEEMS reasonable to believe that 

there is a leak that allows consider- 
able air to escape into the cooling water. 
The expansion of the air would cause 
enough refrigeration to produce the 
cooling effect noted in the water. 

I would suggest that the flow of water 
to the double-pipe cooler be cut off and 
the air leak located. 


Woodland, Calif. 
HE air is under pressure and upon 
being released into the cooler it will 
expand and absorb heat from the water. 

The relationship is expressed by the 
equation pv rt, where p is pressure, 
v is volume, ft is temperature and r is 
a constant. 

The volume increases while the pres- 
sure decreases, and althongh the total 
amount of heat has increased the tem- 
perature of the air is lower. The water 
is lower in temperature because of the 
heat taken from it by the expansion 
of the air. Rosert O’BANNON. 

Louisville, Ky. 

~ 
HE data given as to temperatures 
seem contrary to ordinary experi- 
ence and paradoxical. They would be if 
the air had been a liquid, and the ther- 


B. C. WEAVER. 
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mometers might even be suspected of 
inaccuracy, but in this case wrongly. 

Compressed air in expanding and 
doing work loses some of its internal 
heat and produces refrigeration. The 
mistake is frequently made of hoping 
to produce refrigeration from the mere 
expansion of air. There is a slight 
lowering of temperature, the Joule- 
Thompson effect, but it is of no prac- 
tical use in refrigeration. The case 
under discussion, however, is one of ex- 
pansion and doing work, the work rep- 
resented by the moving of the piston of 
air against the frictional resistance of 
the long, small-diameter tubes usually 
making up this kind of apparatus. The 
water in this case could well be dis- 
pensed with unless it be used to limit 
the drop in temperature of the air. 

C. O. SANDSTROM. 
Los Angeles, Calif. 


HE question does not give the value 
of the rate of water flow or the 
rate of air flow through the cooler, and 
naturally the solution of the problem 
will have to be qualitative instead of 
quantitative. 

It is evident from the problem as 
stated that the air actually absorbs some 
heat from the water, since the water 
enters at 50 deg. and leaves at 40 deg. 
In other words, for each pound of water 
which flows through the cooler, 10 
B.t.u. is absorbed by the air from the 
water. 

In order for the air to leave the 
cooler also at lower temperature than it 
enters, there must be a drop in pres- 
sure from 30 lb. gage, at which it enters, 
to a lower value at which it leaves. A 
drop in pressure is accompanied by a 
drop in temperature. and the cycle is 
the reversed Joule. 

J. W. Hoss. 

L. Lanerch, Pa. 


U' SEEMS that a very strange thing 
is happening in this cooler, through 
some peculiarity of construction or 
through some misunderstanding in the 
performance of the cooler or in the 
flow of the liquid and the gas. 

In a cooler of this type there is a 
definite relation between the mean tem- 
perature difference and the initial and 


final temperatures of the fluids exchang- 
ing heats. It does not seem possible 
that the cooling water can discharge at 
a lower temperature than its initial 
temperature. The air giving up heat, 
necessarily transfers heat to the heat- 
receiving water, thereby heating the 
water. In other words, both substances 
change temperature by countercurrent 
flow, the final temperature of one sub- 
stance tending to become equal to the 
initial temperature of the other. 

This shows that the question as given 
is against all principles of heat transfer, 
unless some unknown condition exists, 
not described in the question. 

Frep W. PAFFEN. 

Drummondville, Canada. 


NE’S first reaction to this question 

is a “Ha! The Joule Thompson 
Effect.” But a setting down of the 
temperatures recorded proves that this is 
not the explanation. The real discrep- 
ancy can be traced either to the location 
of the air thermometer so far from the 
cooler that the air has absorbed heat 
from the air, or to an uncovered ther- 
mometer stem which might raise the 
reading 10 or more degrees. 

If there was wiredrawing of the air 
through the cooler, with the consequent 
work done on the air ahead of it, a 
cooling effect would occur. ‘This might 
be enough to cause the water to drop 
in temperature as low as 40 deg., but 
as the air is now below or equal to the 
water in temperature, there would be 
nothing to bring its temperature up to 
60 deg., which is 10 deg. above the 
water inlet temperature. The air might 
reach 50 deg., but would never exceed 
this value. 

Like the Cardiff statue the problem 
looks like the real thing but the engi- 
neer should relocate his thermometer —- 
for he has not discovered a new physicai 
phenomenon. Joun WILson 

Camden, N. J 


Other answers were received from 
C. A. Brant, Philadelphia, Pa.; John 
Scott, Brooklyn, N. Y.; J. Cassiday, 
Newark, N. J.: which space limitations 
prevent publishing. 


A Question 
For Our Readers 


SING a treated 

boiler-feed water, what 
should be the per cent 
yearly increase in steam 
consumption of a_ 1,000- 
kw. turbine, the boiler 
pressure being 300 Ib. with 
150 deg. superheat ? 


C. M. 


Suitable answers from readers will 
be paid forand published in the 
July 2 issue. 
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SHE utterly incomprehensible thing 
about so many so-called practical 
business men is that they insist on 
being so utterly unpractical! They per- 
sist in learning everything for them- 
selves by the costly and time-consuming 
process of experience, whereas much 
that they learn has already been learned 
for them and made quickly available. 

The story has been told before, but 
is so to the point that it will bear re- 
peating, of a New York business man 
who called in a well-known business 
counselor to advise with him in connec- 
tion with a certain perplexing problem 
in his business. Three days later this 
business man received from the “expert” 
a lengthy report outlining how another 
company (name not mentioned) had 
worked out a similar problem. Accom- 
panying the report was a bill for a sum 
in four figures. 

The recommendation was just what 
was needed, and a check was mailed 
promptly and cheerfully. 

It was fortunate for this executive’s 
peace of mind that in clearing off his 
desk at the end of that week, he threw 
away without examining it a certain 
technical journal of his industry which 
had lain there for two weeks and which 
he had been “too busy” to read; for in 
that journal was the complete story 
upon which the expert’s report was 
based. The only difference was that it 
was written more briefly and simply, 
and the company name was given so 
that he would have been in a position to 
get further details if he had wanted to 
follow it down! 

Life—and particularly a man’s busi- 
ness life—is far too short to learn 
everything from personal experience. 
The first ten or fifteen years, those 
terribly busy years during which so 
many of us are “too busy to read,” are 
the great progress years; but no man, 
other than an absolute genius, can hope 
to crowd into his own personal experi- 
ence all he needs to get out of these 
precious ten or fifteen years. Nor need 
he, for the experience of other men— 
most of them better men than he is, as 
yet—is available to him in books and 
periodicals. 

How many men look upon books as 
merely printed pages between covers ! 

Actually, books are reservoirs of 
human experience. And their cousins, 
the periodicals, are the streams of ex- 
perience, flowing steadily along with 
the stream of life. To dip into either 
is helpful and stimulating ; to drink from 
both regularly is to keep one’s mind 
fresh and vigorous, and to let other 
men’s viewpoints and experiences flow 
in to enrich one’s own life and develop 
its potentialities. 

It is all rot for any man to say that he 
has no time to read. He is merely ad- 
mitting that he is not big enough to boss 
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to Keep Up With the Procession 


“Books are reservoirs of 
human experience. Their 
cousins, the periodicals, are 
the streams of experience, 
flowing steadily along with 
the stream of life,” writes 
Robert R. Updegraff in 
this abstract of his article, 
which was published in the 
May issue of the Magazine 
of Business. 


himself around, or that he is so egotisti- 
cal that he thinks he knows it all already, 
which is worse. Dr. Arthur E. Bost- 
wick, head of the St. Louis Public 
Library, put it squarely when he said, 
“He who complains that he has no time 
to read is one who does not funda- 
mentally care for making contact with 
the minds of others. We always find 
time to eat. When we have realized 
that mental food is equally necessary to 
the maintenance of our intellectual life, 
we shall take as much time as is neces- 
sary for reading also.” 

Not that the less keen man does not 
promise himself to keep abreast with his 
fellows. He firmly intends to keep 
posted on what other men have found 
out and are finding out. He buys books 
and he subscribes to the journals of his 
profession, but he is “too busy” to carry 
through. He lets the physical presence 
of lesser men consume the time that he 
might be spending with minds of his 
own caliber—or higher caliber. He lets 
himself get so tired during the day that 
he doesn’t feel like reading when night 
comes, and he doesn’t read during the 
day because he is so busy making the 
wheels of the machine spin around that 
he has no time to look up from his work 
to see if the machine is going anywhere, 
or if so in what direction. He cannot 
bring himself to take a little time for 
progress, so he makes little progress. 

The great need of any business man 
today is to keep abreast of progress, and 
regardless of the industry or field of 
thought or action, so well is the news of 
business now covered that the printing 
press keeps abreast of progress all the 
time. It used to be that the great lead- 
ers of finance and commerce and in- 
dustry were months ahead of the rank 
and file in their knowledge and plans. 
But it is difficult now for more than one 
or two persons to know a thing without 
that knowledge being available to their 
competitors and to the business world 
at large. The strange thing about it 


Time Out for Progress 
The Engineer As Well As the Business Man Must Read 


is, that so many of us are so engrossed 
in groping along a narrow dark path 
of our choosing that we cannot take the 
time to raise the curtains of our own 
ignorance and let in the light of knowl- 
edge and experience along our way. 
We plow under a mass of papers and 
details, like moles. 

Some men grow lax in reading the 
journals in their fields because “nothing 
happens” if they miss a few issues— 
they are not instantly forced into bank- 
ruptcy. But something is happening 
every day to such men; they are being 
left behind by the men who force them- 
selves to take time out for progress. 
— will never realize it until it is too 
ate. 

Where to get the reading time seems 
to be the big problem. Inasmuch as 
reading means progress, it would seem 
as though the business man could afford 
to make it one of his major business 
concerns, and that as such he might well 
plan to devote part of his business day 
to it rather than depend on his evening 
hours, when he ought to be free from 
business and its problems. 

I know all the objections. We all do. 
We have all made them. But I know, 
also, the president of one of the fastest 
growing mercantile businesses in this 
country, with more than 500 branches 
and with more pressing problems and 
more detail than confronts almost any 
man of my acquaintance, and he takes 
part of nearly every day for reading. 

The man who expects every hour of 
his reading to develop definite ideas that 
come from outside of himself will pos- 
sibly be disappointed with what he gets 
from a given number of hours spent in 
reading, but he can never be disap- 
pointed in the stimulus to progress that 
will come from regular exposure to the 
currents of life that flow through our 
periodicals, and the experiences and 
ideas and viewpoints that the world’s 
thinkers have set down in books. 

Admittedly, one must make the time 
to read. This can be done as part of a 
more fundamental plan of working, in- 
volving taking the subconscious mind 
into one’s business. It has been sug- 
gested that whereas some men cannot 
very well actually leave their offices at 
three o’clock every afternoon, they can 
“retire” for the day in the sense that 
from then on to closing time they can 
refrain from doing anything in the na- 
ture of conscious application to the prob- 
lems or details of their jobs. (Of course, 
this applies only to major executives 
who are their own bosses.) They can, 
figuratively speaking, put their feet up 
on their desks and let their minds play, 
and still be available in emergencies and 
for the moral influence on the organiza- 
tion discipline. 

Part of this time can well be devoted 
to leisurely reading. An hour a day for 


POWER—June 4, 1929 


- - 
d 
SEAR 
i 
| 
| 
j 
q 
Aca 


reading, out of the two-hour margin 
allowed by the six-hour day for prog- 
ress, will permit a man remarkable con- 
tacts with the men and movements in 
his industry or profession, keep him 
“headed into the wind” in his own 
thinking, and still allow him a margin 
of time for more general reading to suit 
his taste, whether his taste runs to de- 
tective stories or classics. 

Woodrow Wilson found the reading 
of detective stories helpful when he was 
President, for while following down the 
clue in a detective story with his con- 
scious mind, he found that his subcon- 
scious mind took over the enormous and 
vexing problems of the Great War and 
of the President’s office. Many of his 
best ideas and decisions were those that 
came to him while he was buried in such 
a book, rather than when he was sitting 
at his desk in the White House Office 
Building. 

One of the most successful manufac- 
turers I know, and an old hard-shell of 
whom it would never be suspected, con- 
fessed to me recently that for years he 
has made it a rule to devote one hour 
each day of his office time to reading. 
He told me that when he first made the 
bargain with himself to do this he found 
it almost impossible to accommodate 
the affairs of his day to the plan, but 
that by perseverance it was managed, 
and the very licking of that problem 
gave him a self-respect and a sense of 
control over his job that moved him 
forward several points in his effective- 
ness. Even then, it took some weeks 


before he could relax while reading at 
the office. 

At first, he said, he went at his read- 
ing tensely, as though every minute of 
it should yield some new idea of prin- 
ciple; but presently he felt more at home 
with himself in his reading hour and 
began to let go and rest while he read. 
Then he discovered that while reading, 
many ideas, often not in any way re- 
lated to what he is reading, would come 
popping into his head. He began 
presently to recognize these ideas as 
contributions from his subconscious 
mind—contributions that made for his 
personal progress. 

1 am convinced that any man who 
will set aside one hour of each day reg- 
ularly for reading which puts him in 
contact with the thoughts and experi- 
ences of his fellow men, will more than 
make up for the hour he gives to it by 
enlisting in his work the ideas and ex- 
perience of a score or a hundred capable 
men who will take hold of his job with 
him and help him to travel forward at 
a rate that will astonish him. Nor does 
it make so much difference what he 
reads; it is the stimulus of keen minds 
and fresh ideas, and the opportunity 
the subconscious mind gets to work on 
the problems of one’s job while the con- 
scious mind is vacationing in a book or 
magazine, that count in progress. And 
never in the world’s history has it been 
so important to take time out for prog- 
ress as it is in this highly competi- 
tive age which demands results from 
every bit of energy expended. . 


Studies in the Classification of Coal 
By A. A. POTTER 


Dean of the Schools of Engineering and 
Director of Engineering Experiment 
Station, Purdue University 


ULLETIN No. 180 of the Univer- 

sity of Illinois Engineering Experi- 
ment Station at Urbana, records the re- 
sults of experiments and studies that 
have been carried on for many years 
under the direction of Prof. S. W. Parr. 
The details of particular interest in- 
clude: 

The first suggestion in the United 
States of a basis for classification of 
fuel is found in Senate Document 386, 
printed in 1844, This report gives data 
from evaporative tests on 43 samples of 
fuel. The coals tested are arranged in 
the order of the ratios of fixed carbon 
to the volatile matter, and this ratio is 
shown to have a constant relation to the 
evaporative power of the fuels tested. 

The fundamental factors in coal clas- 
sification are oxygen content and vola- 
tile matter, which are vitally related to 
the type of coal. 

To use calorific values for purposes 
of classification these must be made to 
relate definitely to the pure coal sub- 
stance designated as “Unit Coal.” This 
involves not only the elimination of all 
mineral and extraneous matter, but the 
correcting of the values ordinarily ob- 
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tained in analysis, especially for ash, in 
such a manner as to make it possible 
to arrive at the percentage of actual 
combustible in the original material. 
The formula for “Unit Coal” is 
given as: 


Unit Coal = 1.00 — (1.08 A +59) 

(A is the ash as weighed and S is the 
sulphur ). 

The “Unit B.t.u.” is represented by 
the indicated heat value as derived by 
the calorimeter divided by the unit coal 
factor, or: 


Indicated B.t.u. — 5,000S 
Ze ) 
1.00 — (1.08 4 


Umit B.t.u. 


(The expression 5,000S is used as 
indicating the resultant of burning of 
sulphur to SO, and the iron in coal to 
Fe, Q,). 

The accuracy of the “Unit B.t.u.” 
formula was demonstrated by results 
from samples that have been subjected 
to the “sink” and “float” process. 

Since the volatile matter as deter- 
mined in the ordinary method of proxi- 


mate analysis includes as a non-coai 
constituent the water of hydration of 
the shaly constituents of ash, and essen- 
tially one-half of the total sulphur, the 
factors may enter into the calculations 
in deriving the “unit volatile matter” of 
coal, for which the following formula is 
given: 

Unit Volatile = 

volatile as determined — (0.08 + 0.45) 

1 — (1.08 4 + 0.55 S$) 


The limiting boundaries of the several 
types of natural solid fuels are indicated 
by areas on a chart the co-ordinates 
of which are B.t.u. (unit coal) and per 
cent volatile matter (unit volatile). 

The classification recommended, 
known as the Parr System of Coal 
Classification, includes the following 
types: Type 1, anthracite; Type 2, semi- 
anthracite; Type 3, bituminous A (low 
volatile or Pocahontas); Type 4, bitu- 
minous B (Eastern); Type 5, bitu- 
minous C (Mid-Continental) : Type 6, 
bituminous D (sub-bituminous or black 
lignite); Type 7, lignite; Type 8, peat, 
and Type 9, cannels. 

Analytical data are given for samples 
of solid fuels under the foregoing classi- 
fication, including type, location, seam, 
moisture, volatile matter, fixed carbon, 
ash, sulphur, B.t.u., calories, unit B.t.u., 
and unit volatile. Tables are given for 
coal in the United States, North Amer- 
ica (outside of U. S. A.), South Amer- 
ica, Europe, Asia, Africa and Australia. 
The Parr Classification for coals outside 
of the United States, is included. 

A bibliography is given at the end of 
the bulletin, which includes 111 refer- 
ences to the development of methods of 
coal classification. 

The publications of the United States 
Bureau of Mines of the Department of 
Commerce contain the most authorita- 
tive information in the United States 
about fuels. The List of Publications of 
the Bureau of Mines (1910-1928) in- 
cludes 292 bulletins and 437 technical 
papers. Many of these are of interest 
to the power industry and cover such 
subjects as the deterioration of coal 
when stored, methods of analyzing coal, 
fusability ash in coal, preparation and 
use of lignite. and a number of bulle- 
tins dealing with the combustion of fuel 
and furnace design. 

[The article in the July issue will 
deal with “Engineering Research in 
Germany.” | 


Electric power will play a vital part 
in the construction of the gigantic new 
tunnel which will be built for the pur- 
pose of adding to New York City’s 
water supply. This tunnel will be 20.2 
miles long, 17 ft. in diameter and will 
be at a depth of about 500 ft. below sea 
level. 

Compressed air for drills and shovels 
will be furnished by 400-hp. synchro- 
nous, motor-driven compressors. As 
the muck is removed it will be hauled 
through the tunnels to hoists by stor- 
age-battery mine locomotives, of which 
there will be 62. Sixteen electric mine 
hoists will carry it to the surface. 
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Events and Men Power’s Field 


THE EDITORS WILL WELCOME THE CO-OPERATION OF READERS IN REPORTING 


INTERESTING HAPPENINGS, PERSONAL OR OTHERWISE 


Survey Emphasizes 
Advances in 
Power Generation 


HE great advance made in recent 

years by central stations generating 
electric power, in the more economical 
consumption of fuel per kilowatt-hour 
generated, is emphasized in the survey 
of the National Bureau of Economic 
Research conducted for the Committee 
on Recent Economic Changes of the 
President’s Unemployment Conference. 
The survey is to be published shortly 
with the committee’s report on the 
National Bureau’s findings. 

Data on central station efficiencies 
were gathered by L. P. Alford, engi- 
neering authority and _ vice-president 
of the American Engineering Council, 
who points out in the survey under 
“Technical Changes in Industry,” that 
central stations had succeeded in 1927 
in reducing the consumption of fuel to 
57 per cent of what it was in 1919 per 
unit of electrical energy generated. 
During that same period the output of 
energy had more than doubled, the 
figures in millions of kilowatt-hours 
being as follows: 1919, 24,315; 1920, 
27,405; 1921, 26,005; 1922, 30,453; 
1923, 36,327; 1924, 39,044; 1925, 43,- 
514; 1926, 47,602; 1927, 50,330. 

The writer points out that the ad- 
vances in the design, construction and 
operation of large steam central sta- 
tions in the last decade have been prin- 
cipally along three lines: (1) Larger 
generating units using steam turbines 
exclusively as prime movers, and larger 
boilers; (2) higher steam pressures 
and superheat temperatures; and (3) 
greater use of waste-heat recovery ap- 
paratus. 

“To these,” he writes, “might be 
added improvements in all auxiliary 
machinery, to the advantage of the 
over-all efficiency of operation. <A 
rough idea of the advance in efficiency 
may be had from the fact that for one 
station generating from 20,000 to 100,- 


. 000 kw., the present rate of coal con- 


sumption is about 2 Ib. per kw.-hr. as 
against 3.5 lb. per kw.-hr. ten years 
ago. Heat economies have also been 
introduced all the way from the fur- 
naces to the last expansion stage of the 
turbine. 

“Higher efficiencies than now ob- 
tained by the best, about 13,000 B.t.u. 
per kw.-hr., or better than 26 per cent, 
are expected and can be produced; but 
not a great deal higher for the best 
all-round results. The trend at pres- 
ent is rather to raise the general aver- 
age power generation all over the 
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ONE of the Graf Zeppelin motors which failed on a recent trip 
the airship was making to America. Crankshaft breakage 
at point A forced the dirigible to land in France a short 
time after it had left Germany. 


country, than to construct occasional 
units of exceptional efficiency, leaving 
the majority of power plants in their 
present condition. 

“Today, central-station pressures 
are to be found in three ranges for 
modern installations: (1) A _ range 
around 400 Ib. per sq.in.; (2) a range 
from 550 to 750 lb.; (3) a range from 
1,000 to 1,400 Ib. The greatest activity 
at present is in the first and third 
ranges, the intermediate one being pro- 
portionately neglected. The choice be- 
tween these two, the basis of selection, 
is partly a matter of load, but more 
a matter of coal price. For a cheap 
coal with a small average load, the 
400-lb. range is preferred; with a 
higher-priced coal and a high average 
load the 1,000-lb. range is preferred: 
and usually we find both in the same 
station. Thus in modern existing sta- 
tions, with units already in use operat- 
ing at 400 Ib. or less, 1,000-Ib. boilers 
and high-pressure turbines be 
added. 

“Temperatures are now limited to 
about 750 deg. because as yet the metal- 
lurgists have not been able to provide 
a steel at a usable price that is per- 
fectly reliable for higher temperatures. 
The tendency, however, is upward and 
850 deg. is already in use to a limited 
extent. 

“There is also a tendency toward 


larger boiler units; some are in opera- 
tion today that are good for over 400,- 
000 Ib. of steam per hour per boiler. 
Others under erection have a specific 
capacity of 1,000,000 Ib. of steam per 
boiler per hour. It seems probable that 
the practice will be soon to provide 
each turbine with its own boiler, no 
matter how large the turbine.” 


Program of A.S.H.&V.E. 
Summer Meeting Announced 


The 35th semi-annual meeting of the 
American Society of Heating and Ven- 
tilating Engineers will be held June 
26-28 amid the unusual scenic beauties 
of Canada at Bigwin Inn, Lake-of-Bays. 
Ontario. A splendid array of technical 
papers is enhanced by the entertainment 
program arranged by the Ontario Chap- 
ter of the Society. Golf, swimming, 
fishing and other outdoor sports will be 
the chief recreations, while the business 
sessions will be held in a pavilion at the 
water’s edge. 

A greeting by E. B. Sheffield, presi- 
dent of the Ontario Chapter, will open 
the meeting on Wednesday morning, 
June 26. Thornton Lewis, president of 
the A.S.H.&V.E., will respond, and then 
four technical papers will be presented, 
as follows: ‘The Measurement of Air 
Velocity,” by Prof. J. H. Parkin; 
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“Overall Heating Efficiency of the 
Research Residence Warm-Air System 
Analyzed,” by Prof. A. P. Kratz and 
J. F. Quereau; “Air Conditioning 
System of a Detroit Office Building,” 
by H. L. Walton and L. L. Smith, and 
“Report of Committee on Code for 
Testing and Rating Unit Heaters,” by 
D. E. French. 

The report of the Committee on Inter- 
pretation of the Code for Rating Low- 
Pressure Heating Boilers will be given 
on Thursday morning by L. A. Harding, 
chairman, followed by “Determining 
Dust Quantities in Air,” by Prof. F. B. 
Rowley; “Capacity of Radiator Sup- 
ply Branches for One and Two-Pipe 
Systems,” by F. C. Houghton, M. E. 
O’Connell and Carl Gutberlet, and 
“Pipe Sizes for Hot Water Heating 
Systems,” by Prof. F. E. Giesecke and 
FE. G. Smith. 

On Friday papers on “Time Lag as 
a Factor in Heating Engineering Prac- 
tice,” by James Govan; “Overall Heat 
Transmission Coefficients as Determined 
by Test and by Calculation,” by F. B. 
Rowley, A. B. Algren and J. L. Black- 
shaw, and “Five Suggested Methods of 
Appraising Insulations,” by Paul D. 
Close, will be presented. The meeting 
will close with the report of the Advis- 
ory Committee on the Heating and 
Ventilating Exposition. 

Two golf tournaments, a lawn bowl- 
ing contest, a boat trip and dancing every 
evening will be some of the features of 
the entertainment program. 


Men in the News 


CONRAD N. LAUER 


has been elected a vice-president 
of the United Gas Improvement 
Company and president of the 
Philadelphia Gas Works Com- 
pany. A native of Pennsylvania, 
Mr. Lauer entered the employ 
of the Link-Belt Company in 
1893, where he advanced to the 
position of plant superintendent. 
Later he became vice-president 
of Day & Zimmerman, Inc., and 
achieved a country-wide repu- 
tation as an industrial engineer. 
He is a member of the Council 
of the A.S.M.E. and author 
of the book, “Engineering in 
American Industry.” 
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Spot « News 


PRESIDENT HOOVER has invited 
the Governors of all the oil-producing 
States m the West and Southwest to 
send representatives to a preliminary oil 
conservation conference to be held at 
Colorado Springs, June 10, to consider 
the possibility of effecting an interstate 
compact on the conservation of oil, 


* * 


TO SAVE a flooding mine from de- 
struction, the Worthington Pump & 
Machinery Corporation assembled at its 
Holyoke Works a pump weighing 40,- 
000 Ib., and shipped it 28 hours after 
the order was received. The mine, 
located at Valedon, N. M., was being 
flooded at the rate of 400 g.p.m. and 
complete destruction was averted only 
by the timely arrival of the pump. 


* * 


THE FIRST GATHERING of en- 
gineers and metallurgists to be held in 
Germany since 1914 will take place in 
Dusseldorf Sept. 9-12, when the British 
Institute of Metals holds its German 
meeting at which nearly every country 
in Europe will be represented. 


THE RECENT DECISION of the 
United States Supreme Court upholding 
the validity of the President's pocket 
veto prevents Senator Norris’ Muscle 
Shoals Bill from becoming a law. 


THE CONTROL of the Common- 
wealth Power Corporation, the South- 
eastern Power & Light Company, and 
the Penn-Ohio Edison Company whose 
combined assets are over a billion dol- 
lars, will be vested in a new corpora- 
tion formed for the purpose and known 
as the Commonwealth and Southern 


Corporation. 
* 


DEDICATION of the two largest 
steam-turbine generators in the world 
at the Hell Gate Station of the United 
Electric Light & Power Company by 
Matthew S. Sloan, president of the New 
York Edison Company and associated 
companies, took “place on May 29. 
These units, cach of 160,000 kw., will 
bring the capacity of the station up to 
605,000 kw., making it the largest steam 
plant in the country. 


* * 


PLANS are already being made_ to 
celebrate in 1930 the one-hundredth an- 
niversary of the discoveries of Faraday 
which have made possible the generation 
and distribution of electric power. 


* * * 


LONDON’S KITCHEN refuse will be 
uesd as source of power by Henry Ford 
to operate the new motor factory he is 
erecting at Dagenham, England. A 
large destructor plant coupled with an 
electric generating station will be con- 
structed to make this possible. 


This granite memorial shaft 
was completed recently at the 
Jordan Dam Power plant of 
the Alabama Power Company. 
Combining utility with unusual 
beauty, it provides a powerful 
aviation beacon light to guide 
airships that pass in the night. 


Engineering Foundation 
Increases Fund 


The Engineering Foundation an- 
nounced at a dinner meeting held in 
the Century Club, New York City, 
May 23, that it had raised $720,000 
of its proposed endowment fund of 
$5,000,000 through the co-operation in 
research of the Society of Naval Ar- 
chitects and Marine Engineers, the 
Satelle Memorial Institute and the 
Bureau of Standards. It was also an- 
nounced that James H. McGraw, chair- 
man of the board of the McGraw-Hill 
Publishing Company, had contributed 
$50,000 toward a fund of $2,000,000 
for the Engineering Societies Library. 
H. Hobart Porter was installed as 
chairman of the Foundation, and 
Harvey N. Davis, president of Stevens 
Institute of Technology, was the guest 
of honor at the meeting. 

The Society of Naval Architects and 
Marine Engineers proposed to add its 
research endowment of approximately 
$100,000 to that of the Foundation in 
the interest of more effective use, and 
its offer was accepted. The Batelle 
Memorial Institute of Columbus, Ohio, 
offered $50,000 for the Alloys of Iron 
Research, to be spent at the rate of 
$10,000 a year, on conditions that were 
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accepted by the Foundation. The Bu- 
reau of Standards expressed its interest 
in the research and offered the services 
of its staff to the amount of $1,000 a 
year for five years with the use of 
its library and laboratories. 
Following the transaction of busi- 
ness Dr. Davis spoke on Recent Re- 
search on the Properties of Steam. He 
prefaced his remarks by pointing out 
the rapid advance in industrial uses of 
steam at increasingly high pressures 
and the difficulty of keeping research 
and fundamental knowledge abreast of 
industrial practice. He reviewed the 
areas of investigation in which various 
American and European investigators 
are working, and discussed the concord- 
ance and correlation of their results. 


New Unit for Waukegan Station 


A fourth unit has been ordered by the 
Public Service Company of Northern 
Illinois for the extension of its Wauke- 
gan generating station. The order, 
which has been placed with the Allis- 
Chalmers Manufacturing Company, 
includes a 65,000-kw. tandem steam- 
turbine generator with condenser, cir- 
culating water and condensate pumps 
The new unit will be similar to the 
50,000-kw. unit installed in 1927, except 
that it will be arranged for boiler reheat 
and will operate at 600 lb. pressure and 
725 deg. total steam temperature. 


Diversified Program Planned for 
A.I.E.E. Summer Convention 


A large number of high-grade tech- 
nical papers and many interesting trips 
will feature the summer convention of 
the American Institute of Electrical 
Engineers at the New Ocean House, 
Swampscott, Mass., June 24-28. The 
papers will cover many live topics, such 
as distribution systems, automatic syn- 
chronizing, power plants, — electrical 
machinery, outdoor hydrogen-ventilated 
synchronous condensers, electrical heat- 
ing elements, loading transformers ac- 
cording to temperature, communication, 
shielding in electrical measurements, etc. 
Reviews of the latest electrical develop- 
ments will be presented in the annual 
reports of the technical committees. 

On Monday, June 24, a conference 
of officers and section delegates will be 
held. The business sessions will begin 
on Tuesday morning with an address 
of welcome by Governor Allen of 
Massachusetts, followed by two tech- 
nical sessions on distribution and power 
plants, and transportation. sympo- 
sium on “Synchronized at the load” and 
a paper on “Rehabilitation and Re- 
building of Steam Power Plants” will 
be presented. The afternoon will be de- 
voted to trips and sports, and the con- 
vention lecture will be given at 8 p.m. 
by Dr. Harlow Shapley, director of the 
Harvard College Observatory. 

The technical sessions will continue 
on Wednesday and on Thursday an all- 
day trip will be made to Rye Beach, 
Maine. The final technical session will 
be held on Friday morning. 
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Coming Conventions 


American Institute of Electrical En- 
gineers, annual summer convention, 
Swampscott, Mass., June 24-28. 
Pacific Coast Regional Meeting, 
Santa Monica, Calif. Sept. 3-6. 
F. L. Hutchinson, secretary, 33 

West 39th St., New York City. 


American Society of Heating and 
Ventilating Engineers, annual 
summer meeting, Bigwin Inn, 
Lake of Bays, Ontario, Can., 
June 26-28. <A. V. Hutchinson, 
secretary, 29 W. 39th St., New 
York City. 

American Society of Mechanical En- 
gineers, spring meeting, Salt Lake 
City, Utah, July 1-4, 1929. Calvin 
Rice, secretary, 29 West 39th St., 
New York City. 


American Society of Refrigerating 
Engineers. Summer convention at 
Penn State College, State College, 
Pa., June 20-22. Secretary, W. H. 
Ross, 35 Warren St., New York 
City. 

American Society for Testing Ma- 
terials. Annual meeting, June 
24-28, at Chalfonte-Haddon Hall, 
City, N. J. Secretary, 

Cc. L. Warwick, 1315 Spruce St., 
Philadelphia, Pa. 


American Welding Society. Fall meet- 
ing at Cleveland, Ohio, Sept. 9-13. 
Secretary, M. M. Kelly, 33 West 
39th St., New York City. 

Association of Iron and Steel Elec- 
trical Engineers, 25th annual con- 
vention, Pittsburgh, Pa., June 17- 
22, 1929. <A. A. Stewart, secretary, 
Steel Co., Monnessen, 

A. 


Canadian Electrical Association, an- 
nual convention, to be held June 
19-21, at St. Andrews-by-the-Sea, 
N. B. H. M. Lyster, secretary, 
Power Building, Montreal, Que. 


National Association of Power En- 
gineers, 47th annual convention, 
Chattanooga, Tenn., Sept. 9-13. 
Fred Raven, secretary, 417 South 
Dearborn St., Chicago, Ill. Conn. 
State Association annual meeting, 
June 14-15, at the Stratfield Hotel, 
Bridgeport, Conn. New England 
States Association annual meeting, 
June 20-21, at Fitchburg, Mass. 


National Association of Practical Re- 
frigerating Engineers. Twentieth 
annual convention at the William 
Penn Hotel, Pittsburgh, Pa., Nov. 
4-7. Secretary, BE. H. Fox, 5707 
W. Lake St., Chicago, Il. 


National Board of Boiler and Pres- 
sure Vessel Inspectors. Annual 
meeting, June 18-20, at Detroit, 
Mich. Secretary, C. O. Myers, 14 
Commercial Nat’l Bank  Bildg., 
Columbus, Ohio. 


National Exposition of Power and 
Mechanical Engineering, Grand 
Central Palace, New York City, 
Dec. 2-7. Charles F. Roth, man- 
ager, Grand Central Palace, New 
York City. 


National District Heating Associa- 
tion. Annual meeting, June 11-14, 
at the Hotel Statler, Detroit, Mich. 
— D. L. Gaskill, Greenville, 

oO. 


National Oil and Gas Power Meeting. 
Under auspices of A.S.M.E. Oil 
and Gas Power Division and the 
Pennsylvania State College. June 
24-27, State College, Pa. F. G. 
er chairman, State College, 


mentahenns Electric Light and Power 
Association. 22nd Annual Conven- 
tion, June 26- “99, 1929, at Seattle, 
Wash. Registration and informa- 
tion: J. J. Hayes, Westinghouse 
Electric & Manufacturing Com- 
pany, Seattle, Wash. 

Universal Craftsmen Council of 
Engineers. Annual meeting in 
Detroit, Mich., Aug. 6-10, at the 
Book-Cadillac Hotel. Grand Sec- 
retary, T. H. Jones, 33 Linden 
Ave., Cherrydale, Va. 

World Engineering Conference, 
Tokyo, Japan, October, 1929. All 
correspondence should be addressed 
to the Secretary, World Engineer- 
ing Conference, Nikon, Kogyo Club, 
Morunouchi, Tokyo. 


OBITUARY 


A. Bassett, director of the 
division of municipal and industrial re- 
search at the Massachusetts Institute 
of Technology and an authority on 
governmental problems, died in the 
Homberg Infirmary, Cambridge, Mass., 
May 16. He was fifty-four years old. 

Professor Bassett was for ten years 
consulting engineer for the New York 
Bureau of Municipal Research, serving 
from 1912 to 1922 and taking the post 
after he had been assistant chief editor 
of the Engineering Record. An expert 
on roads and roadway construction, 
Professor Bassett was connected with 
many large enterprises for engineering 
and research work. 

He also served on the Hoover Com- 
mittee for Simplification of Building 
Codes and Practices and on the Ad- 
visory Board for Highway Research 
of the National Research Council. 
He was a member of the American 
Society of Electrical Engineers, the 
American Society for Municipal Im- 
provement and other organizations. 


G. G. FLEMING, sales manager of W. B. 
Coleman & Company, Metallurgists- 
Chemists-Engineers, of Philadelphia, 
Pa., died of pneumonia, May 16, at his 
home in Camden, N. J. 


PERSONALS 


W. F. Duranp, emeritus professor of 
mechanical engineering at Leland Stan- 
ford University, Palo Alto, Calif., has 
departed for Europe at attend an aéro- 
dynamics conference being held in Ger 
many under the sponsorship of the Guy: - 
genheim Foundation. Professor Durand 
is one of the three engineers recently 
appointed by President Hoover to serve 
on the Boulder Dam Commission. 


Joun F. Peters, consulting engineer 
of the Westinghouse Electric & Manu- 
facturing Company, was awarded the 
Longstreth Medal at a meeting of the 
Franklin Institute in Philadelphia on 
May 15, for his invention of the klydo- 
nograph, the only simple device in the 
world for recording the effect of light- 
ning as it strikes a transmission line. 


B. E. Morrow, who is one of the 
small group eligible to wear the “Edison 
Pioneers” insignia, has been appointed 
chief engineer of the Consumers Power 
Company, of Jackson, Mich. 


Mi_ton W. E_MENporrF has tendered 
his resignation to the Pfaudler Company 
to enter the engineering division of the 
Taylor Instrument Company’s Rochester 
plant. 


E. B. Curprts, for the last eight years 
engaged in the design and layout of 
power-plant installation for the Virginia 
Electric & Power Company, has joined 
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the Narragansett Electric Company, of 
Providence, R. I., as an engineer in the 
production division. 


Joun E. S Later has resigned as 
secretary and treasurer of the American 
Brown Boveri Corporation, to become 
associated with Cloverdale & Colpitts, 
consulting engineers. 


J. A. Crauss, for the last three years 
chief engineer of the Trumbell Steel 
Company, which is now the Warren 
Works of the Republic Iron & Steel 
Company, has resigned to accept the 
position of chief engineer of the Great 
Lakes Steel Corporation, Detroit, Mich. 


W. M. SHEPARD, since 1924 vice- 
president of the California Oregon 
Power Company, has resigned to accept 
a position with the American & Foreign 
Power Company in Buenos Aires, 
Argentina. 


BustnEss Notes 


McCuave- Brooks CoMPaANy, of 
Scranton, Pa., has moved its South- 
eastern district office from Atlanta, Ga., 
to Greenville, S. C. 


Foote Bros. GEAR & MACHINE CoM- 
PANY, of Chicago, has moved its gen- 
eral offices to more modern and com- 
modious quarters at 111 N. Canal 
Street. 


ForstaAL_, Ropison & LUQUEER, con- 
sulting engineers, have moved their 
offices to the Woolworth Building in 
New York City. 


Tue Leavitt MACHINE CoMPANY, 
Orange, Mass., announces the appoint- 
ment of the Power Plant Equipment 
Company, 5473 Delmar Blvd., St. Louis, 
Mo., and H. M. Gassman, 513 N. 21st 
St.. Birmingham, Ala., as agents in the 
respective territories. 


THE ALEMITE MANUFACTURING Cor- 
PORATION, of Chicago, has purchased 
the line of industrial lubricating equip- 
ment bearing the DOT name and for- 
merly manufactured by the Carr Fast- 
ener Company, Cambridge, Mass. 


Tue IpeEAL CoMMUTATOR DRESSER 
Company, Syracuse, IIl., has moved its 
Eastern office and warehouse to 18 
Warren St., New York City. R. W. 
Becker and F. J. Dreyfuss will have 
charge of the new establishment. 


THe AMERICAN ARBITRATION ASSO- 
CIATION announces the opening of its 
new Arbitration Tribunals at 521 Fifth 
Ave., New York City, and the establish- 
ment of tribunal facilities in 1,600 U. S. 
cities and towns. These tribunals are 
available to the public and business 
generally. 


THe Brown INSTRUMENT COMPANY 
has moved its Pittsburgh office to larger 
quarters at 1522 Oliver Building to care 
for increased business. 
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TRADE CATALOGS 


LiINESTARTERS—Leaflet 20403 is a new 
publication of the Westinghouse Elec- 
tric & Manufacturing Company, East 
Pittsburgh, Pa., describing and illustrat- 
ing class 11-210 reversing linestarters 
for squirrel-cage induction motors. 


CraNnes—The Tiger crane, manufac- 
tured by the Whiting Corporation, of 
Harvey, Ill., is covered in a 24-page 
Bulletin No. 188, which is illustrated 
and bound in color. 


TRANSFORMERS — Wagner Electric 
Corporation, St. Louis, Mo., has issued 
a 12-page pamphlet, No. 164, on trans- 
former performance. This contains a 
discussion of losses occurring in distri- 
bution and power transformers, and 
methods of making tests from test data. 


TRANSMISSION—Booklet 102, dealing 
with the cost of power transmission has 
just been published by the Diamond 
Chain & Manufacturing Company, In- 
dianapolis, Ind. This illustrated booklet 
has twenty pages. 


Smoke Density Meter — Frank 
Sawiord, Vancouver, Canada, gives a 
complete description of his smoke 
density meter in a_ well-illustrated, 
10-page bulletin, No. 442. Valuable 
operating data are included in the 
booklet. 


Licutinc—The Westinghouse Elec- 
tric & Manufacturing Company, East 
Pittsburg, Pa., announces a new pub- 
lication, No. C1757-B, on Resonant 
Control for Street Lights. This 12- 
page booklet tells in an interesting way 
the Westinghouse method, recently 
perfected, of control for street lighting 
systems. 


— Smithwelded pressure 
vessels for operation at high pressures 
and temperatures are illustrated and 
described in Bulletin No. 506, recently 
issued by the A. O. Smith Corporation, 
Milwaukee, Wis. 


STEAM SPECIALTIES—An entirely new 
16-page catalog R, dealing authorita- 
tively with the steam specialties it covers, 
among which are gage cocks, water 
gages and safety water columns for 
working pressures up to 1,500 Ib., has 
been published by the Reliance Gauge 
Column Company, 5902 Carnegie Ave., 
Cleveland, Ohio. 


Jaw CrusHers—The Smith Engi- 
neering Works, Capitol Drive, Milwau- 
kee, Wis., has just issued Bulletin No. 
246B which describes various types of 
Telsmith jaw crushers. The booklet 
has 10 pages and is well illustrated. 


FLoat Switcues— Bulletin GEA- 
1114 describes and illustrates ‘solenoid- 
operated valves for the remote control 
of liquids and gases under pressure, 
Bulletin GEA-67A covers flow 


and 


switches for use with automatic pump- 


ing equipment. Both are issued by the 
General Electric Company, Schenec- 
tady, N. Y. 


CoaTinc Tanks—Electrically heated 
large asphaltum coating tanks are de- 
scribed in a 10-page illustrated bulletin, 
No. 160, issued by H. O. Swoboda, Inc., 
3400 Forbes St., Pittsburgh, Pa. 


Gas Burners—"“The Challenge to 
Waste” is the title of a new catalog 
published by the Lee B. Mettler Com- 
pany, 406 S. Main St., Los Angeles, 
Calif. It is an 18-page illustrated bul- 
letin describing combustion gas burners 
and the No. 42 combination gas and 
oil burning unit. 


PRICES 


COAL 


The following table shows the trend 
of the spot steam market in various 
coals, f.o.b. mines; mine run, except 
Pittsburgh gas slack: 


Bituminous _ Market Price 
(Net Tons) Quoting per ‘lon 
Navy Standard... New York..... $2.35 @$2.40 
Kanawha......... Columbus..... 1.25 @ 1.45 
Smokeless... ... Cincinnati... .. 1.75 @ 2.00 
Smokeless... . . . Chicago. ...... 1.75 @ 2.25 
S. E. Kentucky... Chicago...... 1.35 @ 1.60 
Pittsburgh... . 1.55 @ 1.65 
Gas Slack....... Pittsburgh... . 1.00 @ 1.15 
Big Seam......... Birmingham.... 1.25 @ 1.50 
Anthracite 

(Gross Tons) 

Buckwheat....... New York..... $2.75 
New York..... 1.50 

FUEL OIL 


New York—May 31, f.o.b. Bayonne, 
N. J., 28@34 deg., Baumé, industrial 
use, tank-car lots, 5.25c. per gal.; 36@40 
deg., furnace, tank-car lots, 6c. per gal. 


St. Louis—May 29, tank-car lots, f.o.b. 
St. Louis, 24@26 deg., $1.3708 per bbl. 
or 42 gal.; 26@28 deg., $1.4208 per bbl.; 
28@30 deg., $1.4708 per bbl.; 30@32 
deg., $1.5208 per bbl.; 32@36 deg., gas 
oil, 4.15lce per gal.; 38@40 deg., distil- 
late, 5.23c 


Pittsburgh—May 20, f.o.b. local re- 
finery, 30@34 deg., fuel oil, 5c. per gal.; 
360@40 deg., 5.5c. per gal. 


Philadelphia—May 29, 13@19 deg., 
$1.05@$1.10 per bbl. or 42 gal.; 22 deg. 
plus, $1.627@$1.677 per bbl.; 23@27 deg., 
$2.10@$2.15 per bbl. 


Cincinnatim—May 27, tank-car lots, 
f.o.b. local refinery, 24@26 deg. Baumé, 
Se. per gal.; 26@30 deg., 5.25c. per gal.; 
30@32 deg., 5.5c. per gal. 


Chicago—May 24, tank-car lots, f.o.b. 
Oklahoma, freight to Chicago, 90c. per 
bbl. or 42 gal.; 22@26 deg., 60c. per 
bbl.; 26@30 deg., 72.5 per bbl.; 30@32 
deg., 95c per bbl. 


Boston—May 27, tank-car lots, f.o.b. 
12@14 deg. Baumé, 4.35c. per gal.; 28@ 
32 deg., 5.5c. per gal. 


Dallas—May 25 f.o.b. local refinery, 
20@30 deg., 1.30 per bbl. or 42 gallons. 
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New Plant Construction 


COMPILED BY THE MCGRAW-HILL BUSINESS NEWS DEPARTMENT, WHICH IS 
PREPARED TO FURNISH A MORE COMPLETE DAILY SERVICE TO THOSE WHO WISH IT 


Conn., Bristol—New Departure Mfg. Co., 269 
North Main St., is having plans prepared for 
the construction of a boiler house including two 
0 hp. boilers, 500 hp. turbine, etc. at general 
forge plant. Lockwood, Greene & Co., 100 East 
42nd St., New York, are engineers. 


Ill., Chicago—J. T. Wheeler & Associates, 134 
North La Salle St., is having plans prepared 
for the construction of a 16 story apartment 
building including refrigeration system, etc. on 
La Salle St. and Maple Ave. Estimated cost 
$1,500,000. L. Guenzel, 879 North State St., 
is architect. 


Ill., East Moline—Peoples Power Co., R. B. 
MacDonald, Pres. and Gen. Mer., Service Bldg., 
Moline, plans the construction of a 50 x 85 ft. 
power sub-station here. Estimated cost 
$300,000 


Ind., Michigan City—Northern Indiana Public 
Service Co., will soon award contract for the 
construction of a generating station. Holabird 
& Root, 333 North Michigan Ave., Chicago, IIl., 
are architects. 


La., New Orleans—Favrot & Livandais, Hiber- 
nia Bank Bildg., Archts., will receive bids until 
June 11 for a 9 story medical building including 
steam heating, ventilation and_ refrigeration 
systems, boilers, pumps. elevators, etc. on Tulave 
Ave. for Tulave University. 


Mo., St. Louis—Builders Investment Co., E. 
W. Banister, Pres., Paul Brown Bldg., will soon 
award contract for a 35 story office building 
at 12th Bilvd., Olive to Pine Sts. Manske & 
Bartling. 4526 Olive St., are architects. W. J. 
Knight & Co., Wainwright Bldg., are engineers. 


Neb., Atkinson—-Western States Utilities Co., 
H. Hord, Pres., Central City, awarded contract 
for the construction of an electric power and 
ice plant to Betts-Blumer Engineering Co., 

Kearney. Estimated cost $60,000. 

N. J., Newark—Guilbert & Bettle, 20 Bran- 
ford Pl., Archts., will receive bids about June 
15, for a 10 story hospital, nurses home, power 
house, ete. on Newton St. for Newark Memorial 
Hospital, W. F. Hoffman, Pres., 340 Bank St. 
Estimated cost $1,250,000. 

N. J., Perth Amboy—Amboy Ice Mfg. Co., ¢/o 
B. Goldberger, 117 Smith St., is having pre- 
liminary plans prepared for the construction of 
an ice plant at Fayette and Goodwin Sts. Esti- 
mated cost $50,000. B. Goldberger, 117 Smith 
St., is architect. 

N. Y., Buffalo — City. G. Fisk, Municipal 
Bldg., will receive bids until June 17, for the 
eonstruction of a 31 story office building at 
Niagara Sq. Estimated cost $6,000,000. Dietel, 
Wade & Jones, Genesee Bldg., are architects. 

N. Y., Fillmore — Rochester Gas & Electric 
Corp., R. M. Searle, Pres., 89 East Ave., Roches- 
ter, plans the construction of an electric light 
plant here. 

N. Y., Forestport—Old Forge Electric Corp.. 

has been granted permit to construct an elec- 
tric light plant for furnishing light, heat and 
power to Forestport in Oneida county extending 
from Forestport along present state highway 
toward Old Forge to the Herkimer-Oneida 
county line. 

. ¥., New York—Milton Barkin Realty Co.., 
64 West 48th St., will build a 21 story apart- 
ment building at Central Park W. and 92nd St. 
Estimated cost $4,000,000. H. L. Feldman, 415 
Lexington Ave., is architect. Work will be done 
by separate contracts. 

N. Y., New York—Dept. of Parks, will re- 
ceive bids in August or Sept. for the construc- 
tion of a power plant and service building for 
American Museum of Natural History, Columbus 
Ave. and 77th St. Estimated cost $1,255,000 

W. Hohauser, Inc., 17 West 44th St., is ar- 
chitect. 

N. Y¥., New York—Trebuhs Realty Corp., L. 
Shubert, Pres., will build a 34 story hotel at 
911 8th Ave. Estimated cost $4,500,000. H. 
J. Krapp, 1 West 47th St., is architect. 

N. Y., Yonkers—S. Steinmetz. 61 School St.. 
will soon award contract for the construction 
of a cold storage plant on School St. Esti- 
mated cost $200,000. J. Watson, City Hall, is 
architect. 

0., Toledo—Hocking Valley R. R., Columbus, 
awarded contract for the construction of ore 
and coal docks, loaders and elevators, etc. here. 
Estimated total cost $6,000,000. W. Michel, 
is chief engineer. 

Ore., Medford — Medford Ice & Storage Co.. 
plans the construction of an ice and cold storage 
plant. Estimated cost $80.000 to $100,000. 
A. T. Berger, is architect. 

Tex., El Paso—C. N. Bassett, c/o State Bank. 
plans the construction of a 13 story office build- 
ing including steam heating, ventilation and re- 
frigeration systems, boilers, elevators, etc. Esti- 
mated cost $500,000. Trost & Trost, Two 
Republics Bldg., are architects. 


Tex., Del Rio—Central Power & Ligh Co., 
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Frost Bldg., San Antonio, awarded contract for 
the construction of a power plant, 20,000 hp. 
capacity of Devils River near here to L. E. 
Myers Construction Co., Allen Bldg., Dallas. 
Estimated cost $1,500,000. 


Tex., Gainesville—Lone Star Gas Co., plans 
the construction of a compressor. sub-station. 
Estimated cost $75,000. Private plans. 


Tex., San Antonio — McKenzie Construction 
Co., Travis Bldg., Contrs., will soon award con- 
tract for air cooling and Ventilation systems for 
proposed 22 story bank and office building for 
Alamo National Bank, E. L. Brown, Pres., 128 
West Commerce St. Estimated cost $1,500,000. 


Tex., San Antonio—J. J. Nix, Travis Bldg., 
awarded contract for a 20 story office building, 
ete. at Navaroo and College Sts. to J. P. Haynes, 
Moore Bldg. Estimated cost $1,250,000. Steam 
heating, ventilation and refrigeration systems, 
boiler elevators, etc. will be installed. 


B. C., Vanecouver—Harbor Comrs., 525 Sey- 
mour St., plans the construction of wharf and 
cold storage plant at Barrard Inlet. Estimated 
cost $1,500,000. H. W. Fritch, 525 Seymour 
St., is engineer. 


Ont., Belleville — Belleville Arena, Ltd., is 
having plans prepared for the construction of 
an artificial ice hockey and skating erena. Esti- 
mated cost $30,000 to $40,000. Thompson & 
Johnson, 224 Front St., are architects. 


Ont., Toronto—Canadian Pacific Ry. Co., H. 
O. Windsor Sta., Montreal, Que., awarded con- 
tract for the construction of a round house, 
ash handling plant, etc. here to Anglin-Norcross 
Ltd. Temple Bldg., Toronto. Estimated cost 
$800,000. 


Ont., Toronto—Dept. of Public Works, Parlia- 
ment Bldg., Ottawa, will receive bids until July 
4, for a 5 and 6 story customs building in- 
cluding steam heating system, elevators, etc. 
Estimated cost $2,000,000 
_ Ont., Whealtey—City Council, plans an elec- 
tion June 17, to vote $45,000 bonds for 
waterworks system including pumps, ete. A. W. 
Connor, Metropolitan Bldg., Toronto, en- 
gineer. 


Equipment Wanted 


Air Compressors — City of Stratford, Ont., 
three electrically operated air compressors, 500 
cu.ft. per min. capacity, for proposed sewage 
disposal plant. Estimated cost $48,000. 

Boilers—Charity Hospital, F. W. Matthews. 
Secy. & Treas., New Orleans, La., will receive 
bids until June 14, for furnishing, erecting and 
entire completion of two high pressure boilers 
and breeching. 

Generator Unit — City of Clarksdale, Miss., 
will readvertise for bids soon for power plant 
equipment including a 2,000 kw. turbo-generator 
unit, 3 ph., 60 eycle, 2,800 v. 

Generator Units—Constructing Quartermaster, 
Fort Huachuea, Ariz., will receive bids until 
June 10, for two Diesel engine generator units. 


Pump, Engine and Motor — Water Commis- 
sioners, Waterloo, Ont., prices on 1,250,000 
g.p.m. pump and 1,800 hp. Diesel engine with 
motor as an emergency waterworks plant. Esti- 
mated cost $50,000. 

Pumping Equipment—City of Collinsville, Ill., 
will receive bids late in Summer for pumping 
equipment for proposed sewage disposal plant. 
Estimated cost $300,000. 

Pumping Unit—Bd. of Comrs., City Hall, 
Newark, N. J., plans furnishing and installing 
a pumping unit for proposed sewage treatment 
work. Estimated cost $100,000. 


Pumping Unit — Passaic Valley Sewerage 
Commission, 24 Branford Pl., Newark, N. J., 
will receive bids until June 18, for a pumping 
unit for Newark Bay pumping station. Esti- 
mated cost $25,000. 

Pumps — City of Dresden, Ont., electric 
pumps, ete. for proposed waterworks system. 
Estimated cost $25,000. 

Pumps, Motor, Generators, ete.—City Council, 
Cc. A. Waterous, Chn. of Water Bd., Brantford, 
Ont., three low lift and three high lift motor 
driven centrifugal pumps, motor, three crude 
oil engine driven electric generators, ete. for 
proposed waterworks filtration plant.  Esti- 
mated cost $540,000 

Turbine—City, c/o R. G. Price, Clk., Moor- 
head, Minn., will receive bids until June 10, for 
furnishing and installing a new steam turbine 
$50,000 water and light plant. Estimated cost 

Tatbine—City of Carson City, Nev., G. W. 
Malone, State Engr., will receive bids until June 
10, for a deep well turbine direct connected to 
vertical electric motor for proposed waterworks 
improvements 


Industrial Projects 


Ala., Gadsden — PLATE MILL — Gulf 
States Steel Co., L. E. Geohegan, V. Pres. and 
Gen. Mer., Birmingham, awarded contract for 
an electrically operated plate mill, 25,000 tons 
per month capacity here to Macintosh-Hemphill 
Co., Ft. of 12th St., Pittsburgh, Pa.  Esti- 
mated cost $1,500,000. 


Ala., Needham—BRICK and CLAY PLANT— 
Choctaw Clay Corp., R. J. Wilkinson, Pres., New 
Orleans, La., plans the construction of a plant 
here for the production of oxidized clay and 
Fuller’s earth for the market also insulated 
brick. Estimated cost $500,000. 


Calif., South Gate—FIRE and RUBBER FAC- 
TORY ADDITION—Firestone Tire & Rubber 
Co., 1165 Figroa St., Los Angeles, awarded con- 
tract for a 180 x 460 ft. addition to factory 
to J. V. MeNeil Co.. Avalon Blvd. 
Estimated cost $1,000,000. 


Conn., Waterbury—CLOCK FACTORY—Lux 
Clock Mfg. Co., 97 Sperry St., is receiving bids 
for a 4 story, 45 x 150 ft. factory on Johnson 
St. Estimated cost $150,000. T. M. Freney, 
51 Leavenworth St., is architect. 


Mich., Dearborn — AIRPLANE FACTORY — 
Stout Airplane Division, Ford Motor Co., is 
having plans prepared for a 1 story, 190 x ‘600 
ft. factory at Oakwood Blvd. A. Kahn, 1000 
Marquette Bldg., Detroit, is architect. 


Mich., Lansing—AUTOMOBILE PARTS FAC- 
TORY—Olds Motor Works, Olds Ave., will soon 
award contract for a 1 and 8 story, 125 x 460 
and 32 x 200 ft. factory. H. E. Beyster, 9-261 
General Bldg., Detroit, is engineer. Elec- 
tric motors and miscellaneous machine shop 
—” for finishing motor parts will be 
require 


N. J., Newark—MOTOR CAR FACTORY— 
E. C. Epple, 44 Commerce St., Asso. Archt., will 
receive bids about June 15, for a 3 story, 200 
x 206 factory at Central Ave. from 16th to 
17th Sts. for Packard Motor Car Co., Broad- 
way and 61st St.. New York. Estimated cost 
$300,000. A. Kahn, 1000 Marquette Bldg., 
Detroit, is architect. 


N. J., Paterson— AIRPLANE FACTORY — 
Wright Aeronautical Corp., 139 Railway Ave. 
is having sketches made for a 1 story factory 
on Madison Ave. Estimated cost $750,000. 
Private plans. 


N. Y., Utiea—RAYON PLANT—Skenand:. 
Rayon Corp., M. Gordon, 1201 Broad St., is 
having plans prepared for addition to rayon 
plant. Estimated cost $3,500,000. E. 
Dyer, Land Title Bldg., Philadelphia, Pa., is 
architect. 


N.  Yadkin—FINISHING MILL—North 
Carolina Finishing Co., awarded contract for a 
75 x 130 ft. addition to mill to Potter & 
Shackelford Inc., Greenville, S. C. Estimated 
cost $65,000. 


0., Youngstown—STEEL DOOR FACTORY— 
Youngstown Steel Door Co., awarded contract 
for a 1 story factory including shops, ete. to 
Heller-Murray Co., 222 West Rayen St. Esti- 
mated cost $250,000. 


S. C., Rock Hill — FINISHING MILL and 
BOILER HOUSE — Rock Hill Printing & 
Finishing Co., awarded contract. for a 2 story, 
225 x 478 ft. mill and 52 x 75 ft. boiler house. 
ete. to Brown-Harry Construction Co., Gastonia. 


Ont., Chatham—-FACTORY—Hayes Wheel & 
Forgings Ltd., plans the construction of a 1 
story, 200 x 400 ft. addition to factory for the 
manufacture of auto wheels, universal joints. 
shafts, clutches and rear axles on King St. 
Estimated cost $250,000. Private plans. 
Equipment will be required. 

Ont., Oshawa—AUTOMOBILE BUMPER FAC- 
TORY—Skinner Co. Ltd., Gananoque, plans the 
construction of a 100 x 400 ft. factory for the 
manufacture of automobile bumpers. Esti- 
mated cost $200,000. Engineer not selected. 

Ont., Toronto—FACTORY—James Morrisson 
Brass Mfg. Co., 98 Adelaide St. W., plans the 
construction of a 4 story factory for the manu- 
facture of gauges, valves, plumbing supplies. 
ete. Estimated cost $160,000. Private plans. 

Ont., Toronto — KNITTING MILL and 
POWER PLANT — Model Knitting Mills, 162 
John St.. is having plans prepared for a 7 
story mill including power plant, ete. Esti- 
mated cost $100,000. B. Swartz, 336 Dundas 
St. W., is architect. 

Ont., Windsor — SPARK PLUG FACTORY — 
Champion Spark Plug Co., A. Hayres, Mer., is 
having plans prepared for addition to factory 
on Victoria Ave. Estimated cost $150,000. 
Equipment will be required. 
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